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SECTION 1

INTRODUCTIONI

This document presents detailed designs of the programs necessary

to carry out the OLPARS functions. The format of the description for

each program is given in Figure 1-1. If a particular item of Lhe

format does not pertain to a program (e.g., a subroutine has no output

arguments), it is omitted from the description of that program. The

description of the programs appear alphabetically in Section 2.

Appendix A contains a list of programs that are system dependent and,

hence, must be revised on each separate installation of OLPARS. Also

i.ncluded is a list of system-dependent parameters, in Appendix B, and

a list of named COMMON blocks, in Appendix C. A cross reference

listing of all the currently existing OLPARS programs can be found in

Appendix D.

The description of the portable OLPARS filing system is contained

in the OLPARS Programmer and System Maintenance Manual (also referred

to as the OLPARS Programmer's Reference Manual). The specifications

of the programs constantly refer to this document for these

descriptions, and it is assumed that a person using these Program

Specifications also has a copy of the Programmer's Reference Manual.

An overview of the entire system is given in the OLPARS V Final

Report.
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PROGRAM NAME:

The name used to activate the program.

CATEGORY:

The program categorization types:

OLPARS Executive
OLPARS Programmer Aids
Utility command
Measurement Evaluation command (subsidiary)
Structure Analysis command (subsidiary)
Logic Design command (subsidiary)
Transformation command
(INTERNAL SUBROUTINES)

File Manipulation (level I or II)
File Access (level I or II)

Data Tree File Access
Display File Access
Tree List File Access
Logic List File Access
Communication File Access

Measurement Evaluation Routine
Structure Analysis Routine
Logic Design Routine
Numerical Computation Algorithm
Terminal I/O (character or graphics)
Terminal Display Routine
Utility Subroutine

NOTE

When any of the above are "system dependent,"
that fact should be mentioned too.

PROGhAM DESCRIPTION:

A functional description of the program

PROGRAM USAGE:

The calling sequence of subroutines, or the
possible program usage and type of functions

INPUT ARGUMENT(S):

All input arguments to a SUBROUTINE, with a
description of each une, would appear here.

Figure 1-1 Specification Format
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OUTPUT ARGUMENT(S):

All output arguments of a SUBROUTINE, with a
description of each one, would appear here.

WORKING SPACE ARGUMENT(S):

Any working space argument to be used by a SUBROUTINE,
with a description of each one, would appear here.

USER INTERACTION:

Program requests, responded to by user

ALGORITHM / NOTES:

The basic algorithm, describing the program, using a
block structured, English-program language notation

FILES:

Names of the files accessed by this program

REFERENCED BY:

If the program is a SUBPROGRAM, the name(s) of
the calling program(s) go here.

If the program is a main program (i.e., an OLPARS
command), "OLPARS user types 'program name'" goes
here. Note, this section may not be complete. For
a total list of references, look up program name
in Appendix D.

SUBPROGRAM(S) REFERENCED:

The name(s) of the subprogram(s) called

DIAGNOSTICS:

Mention any error diagnostics a SUBROUTINE may
return to its calling program

SEE ALSO:

Mention other programs, not specified in the
above 'reference' lists, that are of a similar
nature, or work in conjunction, with this program

HISTORY:

Person(s) who designed the program, along with
the date the program was designed and written.

Figure 1-1 Specification Format (cont'd)
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PROGRAM SPECIFICATIONS
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OLPARS Program Specifications

ADDMCV

PROGRAM NAME: ADDMCV

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

ADDMCV adds the mean and covariances of two nodes.
It is passed the file descriptor (in FDTI) of the
TI file, the entry number of the destination node
(in DESNOD) and the dimension of the data set
(in NDIM). The results are placed into entry
DESNOD.

PROGRAM USAGE:

CALL ADDMCV(FDTI,DESNOD,NDIM,NVECB,MEANB,COVB)

INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

DESNOD - INTEGER; entry number of DESTINATION node

NDIM - INTEGER; dimension of the data set

NVECB - INTEGER; the number of vectors in the
SOURCE node

MEANB - REAL ARRAY(NDIM); mean vector of the SOURCE
node

COVB - REAL ARRAY(NDIM*(NDIM+1)/2); the covariance
matrix of the SOURCE node

ALGORITHM/NOTES:

The computation is done as follows:

Let mA(i), = the ith element of the means for
mB(i) node A and B, respectively.

mAB(i) = the ith element of the mean for
the combination of nodes A and B.

nA, = the number of vectors contained
nB, in nodes A, B, and A+B.
nAB

cA(i,j) = the i,jth element of the
cB(i,j) covariance matrix of nodes A, B,
cAB(i,j) and A+B.

5



OLPARS Program Specifications
ADDMCV

Then

EQ. 1 nAB nA + nB

<mean for meas(i) =
of A+B>

<sum meas(i) in A>+<sum meas(i) in B>

<total number of vectors in A+B>

nA * mA(i) + nB * mB(i)
EQ. 2 mAB(i) =

nAB

<covariance of meas(i) and meas(j) of A+B> =

( <sum of meas(i)*meas(j) in A> +
<sum of meas(i)*meas(j) in B> )
-------------------------------- <meanAB(i)*
<total number of vectors in A+B> meanAB(j)>

EQ. 3 covAB(i,j) =

nA*(cA(i,j)+mA(i)*mA(j)) +
nB*(cB(i,j)+mB(i)*mB(j))

---- --- --- --- --- ---- mAB(i)*mAB(j)

nAB

Equation 1 (EQ. 1) is the sum of the vectors at both
nodes. Equation 2 (EQ. 2) is the sum of the mean
vectors of both nodes. Equation 3 (EQ. 3) is the
sum of the covariance matrices of both nodes.

FILES:

TI - tree information

REFERENCED BY:

ADUPCM, COMNOD

6
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OLPARS Program Specifications
ADDMCV

1 SUBPROGRAMS FEFERENCED:

INSINT, INSPGM, INSRET, TIGCOP, TIGCOV, TIGMN, TIPCOV,~TIPMN

HISTORY:

I, designed by DAVID BirnBaum June 12, 1978

programmed by Steven Haehn Aug. 18, 1980
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OLPARS Program Specifications

ADUPCM

PROGRAM NAME: ADUPCM

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

ADUPCM traverses the tree, via parent pointers, and
adds the mean vector and covariance matrix of the
given node to the mean vectors and covariance
matrices of all the nodes above it.

PROGRAM USAGE:

CALL ADUPCM(FDTI,ENTABL,NODE)

INPUT ARGUMENTS:

FDTI - INTEGER; file descriptor of the TI file
ENTABL - INTEGER array (TABSIZ); the entry table

of the TI file
NODE - INTEGER; slot number of the given node

ALGORITHM / NOTES:

WHILE (the present node is not the senior node)

Obtain the parent pointer of the present node.

Add the mean vectors and covariance matrices
of the two nodes (the parent and the child),
storing the result in the parent node.

Make the parent node the present node.

ENDWHILE

FILES:

TI - tree information

REFERENCED BY:

APPEND

SUBPROGRAMS REFERENCED:

ADDMCV, INSINT, INSPGM, INSRET, TIGCOP

8!



OLPARS Program Specifications
A DU P C

HISTORY:

designed by Steven Haehi June 8, 1978

programmed by Steven Haehn Aug. 19, 1980
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CLPARS Program Specifications

ALNCPN

PROGRAM NAME: ALNCPN

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

ALNCPN (add lowest node counts, pointers and
name) inserts a lowest node (minus means and
covariances) into a tree. The file descriptor
(FDTI) points to the tree information file that
the new node is to be added. The slot numbers
in the node entry table of the PARENT node and
the NEWNOD(E) are given as arguments (i.e.,
NEWNOD is to be inserted under PARENT). The
node name (NODNAM), the number of vectors (NVEC)
contained in the node, and the vector pointer
(VECPTR) that points to the node's vectors with-
in the tree vector file, are also given as argu-
ments.

NOTE: Parent node must have at least one
child before this routine will work
properly.

PROGRAM USAGE:

CALL ALNCPN(FDTI,ENTABL,PARENT,NEWNOD,NODNAM,NVEC,
VECPTR)

INPUT ARGUMENTS:

FDTI - INTEGER; file descriptor of the TI file

ENTAB - INTEGER ARRAY(TABSIZ); the TI file entry table

PARENT - INTEGER; slot number of the new node's parent

NEWNOD - INTEGER; slot number of the new node to be
added to the data tree

NODNAM - INTEGER ARRAY(NODLEN); name of the new node
that is being added to the data tree

10



OLPARS Program Specifications
ALNCPN

NVEC - INTEGER; the number of vectors residing at the
new node

VECPTR - INTEGER; pointer to the new node's vectors
found in the TV file

ALGORITHM / NOTES:

Obtain the entry table number of the parent's last
child and the node level of the child

Set the sibling pointer of the retrieved child to
NEWNOD.

WHILE (the current child is not a lowest node)

Locate the youngest child node that is
a lowest node

ENDWHILE

Set the new node's lowest-node-link-pointer
to the child's lowest-node-link-pointer.

Set child's lowest-node-link-pointer to NEWNOD.

Set the new node's lowest node back pointer to
the child's entry table number.

IF (the new node is not the last lowest node)

Set the lowest-node-back-pointer of the node
pointed to by the new node's lowest-node-link-
pointer, so it points to the new node.

ENDIF

Set the TV vector pointer and the number of vectors
count, within the new node, to their given values.

Set the first child pointer, number of lowest nodes
beneath, and number of children of the new node to
zero (initialized at compile time).

Set the entry table back pointer of the new node to
NEWNOD and the new node's parent pointer to PARENT.

Set the new node name to NODNAM.

RETURN

11



OLPARS Program Specifications
ALNCPN

OLPARS Tree figure, with node name references made
in ALNCPN.

0

/ \

0 0I \

o p <-- <-Parent node/; /:\ \
/I: I:\ \

o o o o y n <-New Node to be
added

o o o o o (y is parent's last
/ \ child)
/ \

0 yh <-Youngest child that
is a lowest node
(youngest heir)

FILES:

TI - tree information

REFERENCED BY:

APPEND, CLNODE

SUBPROGRAMS REFERENCED:

INSCHR, INSINT, INSPGM, INSRET, TIPCOP, TIGCOP, TIPCAP,
TIPNAM

SEE ALSO:

CLNODE

HISTORY:

designed by Steven Haehn June 7, 1978

programmed by Steven Haehn Aug. 13, 1980

12
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OLPARS Program Specifications

ANYTHING

PROGRAM NAME: ANYTHING

CATEGORY: Utility Command (system dependent)

PROGRAM DESCRIPTION:

ANYTHING displays a text file containing all the
available OLPARS commands.

PROGRAM USAGE:

User types in 'ANYTHING'.

ALGORITHM / NOTES:

The file (ANYTHING.TXT) to be displayed at the user's
terminal will reside in the OLPARS directory. It
can be created and modified by any text editing
program (e.g., EDI).

FILES:

ANYTHING.TXT
CM - communications

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CMGDIR, CONCAT, ERASE, FILGET, INSINI, INSRET, OEXIT,
OPENFX, OPENS, MENU, TRMPUT

HISTORY:

designed by Steven Haehn July 31, 1978

programmed by Steven Haehn April 21, 1980

13
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OLPARS Program Specifications

APPEND

PROGRAM NAME: APPEND

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

APPEND appends a node from one tree to another. It
obtains a lowest node from one tree and attaches it
under an intermediate node of another tree (or same
tree).

PROGRAM USAGE:

User types in 'APPEND'.

USER INTERACTION:

The user is asked for the node names of two trees (the
names may be the same). The first name (tree 1) the user
gives to the program specifies the source tree (the tree
from which the new node is to be obtained). The second
name (tree 2) specifies the receiving tree (the tree to
which the node is to be appended).

The user is then asked for the names of two nodes.
Nodel (source node) must be a lowest node. Node2
(receiving node) must be a intermediate node. The senior
node can be the receiving node, but not the source node.

The user is now asked for a new name for the node
that is being appended. Lastly, the user is asked if he
wants to resequence the vector identifiers of the
appended node.

ALGORITHM/NOTES:

Erase screen and home cursor (ERASE).

Obtain user interaction information (UIAPND)

Obtain a slot number in the entry table (tree 2) and an
entry number for the new node (GNXTAN).

IF (entry table is full) THEN

Display error message to user: 'tree is full: no
more nodes can be added.'

1~4
41i



OLPARS Program Specifications
APPEND

ELSE

Copy vectors from source tree to receiving
tree (COPYVC).

Add the nodename, counts and pointers of the new node
to receiving tree (ALNCPN).

Copy mean and covariance of source node in source
tree to new node in receiving tree (COPYMN,C('?YCV).

Add the means and covariances of this new node to all
nodes directly above it (ADUPCM).

Adjust the number of children at the recieving node,
and the number lowest nodes in all the intermediate
nodes above the node appended. (FIXKLV)

ENDIF

Put up option list at user's terminal (MENU).

END

FILES:

CM - communication
HS - history
TI - tree information
TL - tree list
TV - tree vector
OLPARS option file
Instrmentation file

SUBPROGRAMS REFERENCED:

ADUPCM, ALNCPN, CMGOTH, COPYCV, COPYMN, COPYVC, ERASE
FIXKLV, GNXTAN, INSINI, INSINT, INSRET, MENU, OEXIT
OPENFX, TIGCOP, TRMPUT, UIAPND

SEE ALSO:

COMNOD, DSUBSTRC, CREATREE, COPYDS

HISTORY:

designed by Steve Haehn June 9, 1978

programmed by Mark Maginn August 1, 1980

15
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OLPARS Program Specifications

ASCDEC

PROGRAM NAME: ASCDEC

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

ASCDEC converts ascii characters to a decimal number

PROGRAM USAGE:

CALL ASCDEC(STRING,STRPTR,STRLEN,NCHAR,NUMBER)

INPUT ARGUMENTS:

STRING - LOGICAL *1 ARRAY; character string to be
converted

STRLEN - INTEGER; the length of the character string
to be converted, this is the length
of the string from beginning to end,
not from 'STRPTR' to end, unless,
of course, 'STRPTR' equals 1.

STRPTR - INTEGER; index in the character string at
which to start conversion

NCHAR - INTEGER; the number of characters to convert.
if the calling program does not know
the number of characters to be
converted, then nchar can be set to
a negative number and a maximum of 5
characters will be converted.
conversion will stop as soon as a non-
numeric character is encountered.

OUTPUT ARGUMENTS:

NUMBER - INTEGER; the decimal number that is the
result of the conversion. 'number' is
set to -1 under the following
conditions:

(1) if a 5-character conversion
results in an integer overflow

(2) if 'ncharl is positive and a non-
numeric character is encountered
before 'nchar' is exhausted

(3) if 'nchar' is greater than 5

16
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OLPARS Program Specifications
A SCDE C

REFERENCED BY:

GE N

HISTORY:

designed by Donna Morris January 30,19T9

programmed by Donna Morris March 2,19T9
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OLPARS Program Specifications
BINWIDTH

PROGRAM NAME: BINWIDTH

CATEGORY: UTILITY COMMAND

PROGRAM DESCRIPTION:

BINWIDTH is used for modifying the scale of a one-space
display. The following list shows the portions of a
one-space display scale that can be altered.

1. Change the starting point of the display scale.

2. Change the number of bins on the scale.

3. Change the interval size (bin size).

PROGRAM USAGE:

User types in 'BINWIDTH'

USER INTERACTION:

The user is first asked if the minimum scale value
is to be changed. Then the user is asked if he wants
to change the interval size and/or the number of bins
that are on the scale. If these values are to be
changed, he is then asked for the new values.

ALGORITHM / NOTES:

Ask user if he wants to change the minimum
projection scale value.

Ask user if he wants to change the number of
bins

Ask user if he wants to change the interval
size (size of a bin).

L IF (the minimum scale value is to be changed)

Change the minimum scale value.

IF (the number of bins was user specified)

Change the number of bins to user's
value.

Change the maximum scale value

ENDIF

18



OLPARS Program Specifications
BINWIDTH

ELSE

IF (the number of bins was user specified)

Change the number of bins to user's
value.

Change the maximum scale value

ENDIF

ENDIF

Write out new values to DI header

Turn the screen coordinate flag in the DV file
header 'off' so that the display subroutine
"knows" that it must recalculate a new set
of screen coordinates for the one-space display

Redisplay the user's one-space display (MICMAC).

NOTE

Actual file changes are not made until user has
completely answered all queries. The maximum scale
value will have to be altered when the number of bins
value is recalculated, because the value of the number
of bins is required to be an integer number.

e.g., if XMAX = 5, XMIN = 0, BINSIZE = 2

using integer arithmetic,

No. bins (XMAX - XMIN)/BINSIZE

- (5 - 0)12

-2

Therefore, XMAX in the DI file must be
adjusted.

XMAX = (no. bins*BINSIZE) + XMIN

= (2*2) + 0

-4

19



OLPARS Program Specifications
BINWIDTH

FILES:

CM - communications file
DI - display Information file
DV - display vecor file
PV - projection vector file
Si - scratch 1 file
Instrumentation file

SUBPROGRAMS REFERENCED:

CLOSFX CMGOTH DIGHDI DIGMAX DIPHDI DIPMAX DVPHDR
EQUALA ERASE INSFLT INSINI INSINT INSRET MENU
MICMAC OEXIT OPENFX PROMPT TRMGET TRMPUT

HISTORY:

designed by Mark Maginn November 21, 1980

programmed by Mark Maginn November 21, 1980

20
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OLPARS Program Specifications

BOUND

PROGRAM NAME: BOUND

CATEGORY: UTILITY ROUTINE

PROGRAM DESCRIPTION:

BOUND converts a screen coordinate to a projected data
value. It is used to convert graphic input to a usable
real number.

PROGRAM USAGE:

REAL BOUND

VALUE=BOUND(SCRN,MINV,MAXV,W!DTH,BCOORD)

INPUT ARGUMENTS:

SCRN - INTEGER; screen coordinate tc be converted

MINV - REAL; minimum data value

MAXV - REAL; maximum data value

WIDTH - INTEGER; width (or height) of display field
minus width of one display character

BCOORD - INTEGER; screen coordinate of lower left corner
of display rectangle plus one character

OUTPUT ARGUMENTS:

BOUND - REAL; the data value corresponding to the screen
coordinate

21
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OLPARS Program Specifications
BOUND

ALGORITHM / NOTES:

IF (screen coord less than boundary coord) THEN

BOUND = M:NV
SCRN = BCOORD

ELSEIF (screen coord greater than upper boundary) THEN

BOUND = upper boundary

ELSE

BOUND = appropriate data value

ENDIF

REFERENCED BY:

DRAWBNDY, OPTDSP

SEE ALSO:

DRAWBNDY

HISTORY:

designed by David J. Tipton Sept. 7, 1979

programmed by David J. Tipton Sept. 7, 1979
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OLPARS Program Specifications

BYEOLP

PROGRAM NAME: BYEOLP

CATEGORY: Utility Command (system dependent)

PROGRAM DESCRIPTION:

BYEOLP "signs" a user off of OLPARS.

PROGRAM USAGE:

User types in 'BYEOLP'

ALGORITHM / NOTES:

For now, this will simply allow the CIP to exit.
The function is implemented using an RSX-11M command
file (see appendix A in OLPARS VI Programmer's
Reference Manual).

REFERENCED BY:

OLPARS user.

SEE ALSO:

HELOLP

HISTORY:

designed by Steven Haehn July 28, 1978

programmed by Steven Haehn June 28, 1981

23

LaJ



OLPARS Program Specifications

CDEFAULT

PROGRAM NAME: CDEFAULT

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

CDEFAULT puts up a list of options and asks
the user to select one. By selecting the
appropriate option, the user may (1) change
the cluster/scatter cut-off value, (2) change
the one-space bin factor, (3) change from
long prompts to short prompts or vice versa,
(4) change the instrumentation flag from 'ON'
to 'OFF' or vice versa, or (5) set default
values for the CM file parameters mentioned
in 1,2,3 and 4 above. The effects of changes
in these options are as follows:

Option 1: If the number of vectors in a data
set to be projected on a two-space plot
is greater than the cut-off value, a
cluster plot is displayed, otherwise
a scatter plot is shown. if option
1 is selected, the program requests
that a new value be input. Example:
if the cut-off value were set to zero,
all two-space plots would initially be
displayed in the cluster mode.

Option 2: The initial number of bins for a
histogram plot is determined by
dividing the total number of vectors
by the number of classes times the
one-space bin factor. If option 2
is selected, the program requests
that a new bin factor value be
entered. Example: if the number
of classes is 1, the bin factor
is set to 2, and the total number of
vectors is 100, these vectors will
be placed in 1001(1*2) = 50 bins.

Option 3: The default value of the prompt flag is
0 - use short prompts. By changing to long
prompts (flag = 1), the user receives longer
messages requesting information.

Option 4: The default value of the instrumentation
flag is 0 - disable (turn off) instru-
mentation. By changing the instrumenta-
tion flag to 1, the instrumentation is

24



OLPARS Program Specifications

CDEFAULT

enabled (turned on).

Option 5: The default value of the instrumentation
threshold is 5. If instrumentation
is 'ON', a program must have completed
successfully at least 5 times in order
turn off the printing of debug information.

Option 6: If option 6 is selected, the cluster/scatter
cut-off value is set to 500, the one-space bin
factor is set to 5, the prompt flag is set
to 0, the instrumentation flag is set
to zero, and the instrumentation threshold
is set to 5.

PROGRAM USAGE:

User types in 'CDEFAULT'.

USER INTERACTION:

CDEFAULT asks the user to select changes from
the following list:

1. Cluster/scatter cut-off value

2. One-space bin factor

3. Change prompt flag from current one.

4. Change instrumentation flag from
current one.

5. Change instrumentation threshold value
from current one.

6. Set default values as follows:
two-space cut-off value = 500
one-space bin factor = 5
prompt flag = 0 (short prompt mode)
instrumentation flag = 0 (disable)
instrumentation threshold value = 5

25
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OLPARS Program Specifications
CDEFAULT

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get current default information from CM file (CMGOTH).

REPEAT

Prompt user for a change.

Request appropriate value.

Enter value in memory.

UNTIL (user quits)

Write new information back into CM file (CMPOTH).

Put up option list at user's terminal (MENU).

EXIT

FILES:

CM - communications

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CMGOTH, CMPOTH, ERASE, MENU, TRMGET, TRMPUT,
PROMPT

HISTORY:

designed by Dave Birnbaum September 20, 1978

programmed by Donna Morris September 26, 1979
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OLPARS Program Specifications

CDISPLAY

PROGRAM NAME: CDISPLAY

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

If the current display is a two-space scatter
plot, CDISPLAY changes the display to a two-
space cluster plot, and vice versa. If the
current display is a one-space macro plot,
CDISPLAY changes the display to a one-space
micro plot, and vice versa.

PROGRAM USAGE:

User types in 'CDISPLAY'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Open the Communications file and the display files

IF (the display file contains a two-space display,
i.e., the display code must be I or 2) THEN

Zero out the screen coordinate flag in
the DV file header

Call CLSCAT to create the new display.

ELSEIF (the display file contains a one-space
display, i.e., the display code must be 5 or 6)THEN

Zero out the screen coordinate flag in
the DV file header

Call MICMAC to create new display.

ELSE

Tell user that the display file does not contain
a one or two-space display.

ENDIF

Put up option list at user's terminal (MENU).

END
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OLPARS Program Specifications
CDISPLAY

FILES:
CM - communications
DI - display information
DV - display value
PV - projection vector
SI - scratchl

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

DIGDC, DVPHDR, ERASE, CLSCAT, CLOSFX, CMGCDS, CMGOTH,
MENU, MICMAC, OPENFX, TRMPUT

HISTORY:

designed by DAB and SEH September 29, 1978
programmed by Donna Morris October 1,1979
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CDSCHK

PROGRAM NAME: CDSCHK

CATEGORY: UTILITY ROUTINE

PROGRAM DESCRIPTION:

CDSCHK checks the current data set names in the CM
and DI file headers to see if they match. CDSCHK
returns a true value if the names match and a false
value if the names do not match.

PROGRAM USAGE:

LOGICAL CDSCHK

IF(CDSCHK(FDCM,FDDI))

INPUT ARGUMENTS:

FDCM - INTEGER; the file descriptor of the CM file
FDDI - INTEGER; the file descriptor of the DI file

OUTPUT ARGUMENTS:

CDSCHK - LOGICAL; 'true' if the current data set names
match; 'false' if the current data
set names do not match.

FILES:

CM - Communication file
DI - Display Information file

REFERENCED BY:

Display routines (or routines that call display routines)
that must check to make sure the current data set has
not been changed.

SUBPROGRAMS REFERENCED:

CMGCDS, DIGNAM, EQUALA, INSPGM, INSRET
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CDSCHK

HISTORY:

designed by Donna Morris January 21, 1981

programmed by Donna Morris January 21, 1981
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CHARFL

PROGRAM NAME: CHARFI

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

CHARFL fills a buffer with a specified character

from its current length to a desired length.

PROGRAM USAGE:

CALL CHARFL (BUFFER, CURLEN, DESLEN, FILCHR)

INPUT ARGUMENTS:

BUFFER - INTEGER; the buffer to be filled (starting at
the index CURLEN+1)

CURLEN - current length of BUFFER

DESLEN - desired length of BUFFER

FILCHR - the character with which to fill BUFFER to
the desired length

OUTPUT ARGUMENTS:

BUFFER - same as input but 'filled' to the desired
length (DESLEN) with the fill character
(FILCHR)

REFERENCED BY:

COMNOD

HISTORY:

designed by David J. Tipton October 31, 1980

programmed by David J. Tipton October 31, 1980
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CHKEXS

PROGRAM NAME: CHKEXS

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

CHKEXS is called by routines (commands) that cannot
operate on a data set in excess measurement mode.
If the dimensionality of the data set is greater
than the maximum dimensionality allowed in OLPARS
when not in excess measurement mode (currently 50),
an error message is printed, the menu is redisplayed,
and CHKEXS calls a routine to exit ('oexit').

PROGRAM USAGE:

CALL CHKEXS(FIDCM,NDIM,PGMNAM)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

NDIM - INTEGER; the vector dimensionality of the
data set being used by the calling
routine

PGMNAM - INTEGER array (10); the name of the calling
routine

ALGORITHM / NOTES:

This subroutine should be called before a main
routine alters the contents of any display files,
because the current menu is redisplayed.

FILES:

CM - Communications

REFERENCED BY:

All routines (commands) that cannot operate on a
data set in excess measurement mode.
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CHKEXS

I SUBPROGRAMS REFERENCED:

INSPGM, INSRET, MENU, OEXIT, TRMPUT

I HISTORY:

designed by Donna Morris October 29, 1980

programmed by Donna Morris October 29, 1980
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CIP

PROGRAM NAME: CIP

CATEGORY: OLPARS Executive (system dependent)

PROGRAM DESCRIPTION:

CIP (command input processor) partially implements
the executive function of OLPARS. It accepts an OLPARS
command, searches for the command name in the OLPARS
program dictionary (for verification of program
existence), and then creates a command file which will
be used to initiate (spawn) the desired command.

PROGRAM USAGE:

Program must be "installed" with the name "...CIP"
on RSX11M operating system and is initiated with
the line "CIP [ggg,mmm]" where "ggg" and "mmm"
are the group and member number of the OLPARS
system directory.

ALGORITHM / NOTES:

The user is allowed to type in an initial substring if
the OLPARS program desired. The substring must have
enough characters that will make the spelling of the
program name unique. Otherwise, the user may invoke
a program that was really not wanted.

The progam dictionary is kept in alphabetical order.
Searching for a program name always starts at the
beginning of the dictionary. An added goodie to the
search algorithm (for speed): If the first letter
of the program dictionary name is greater than the
first letter of the user's substring command request,
the search for the user's substring has failed (i.e.,
the user has not requested a known OLPARS program).

REPEAT

Put out OLPARS prompt (TEXT)

REPEAT

Wait for user to type in a command (TRMGET)

REPEAT

Read the OLPARS program dictionary and
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CIP

try to match the user's command with
some initial substring of a command
found in the program dictionary. (FILGET,EQUALS)

UNTIL(command is validated or not found)

IF(the command is known and is not 'BYEOLP')THEN

Create command file used to invoke OLPARS
command

ENDIF

UNTIL(the command is known)

UNTIL('BYEOLP' is typed by user)

END

USER INTERACTION:

The OLPARS user types in the name of the OLPARS program
that is wanted for execution.

FILES:

OLPARS program dictionary
OLPARS command invocation command file (OLPCOM.CMD)

REFERENCED BY:

OLPARS user through HELOLP.CMD

SUBPROGRAMS REFERENCED:

CLOSE, CONCAT, EQUALS, EXIT, FILGET, FLUSHF, GETMCR,
INDEX, LENGTH, OPEN$, TRMGET, TRMPUT, VALUES

SEE ALSO:

"HELOLP.CMD" and OLPARS programmer and maintenance manual

HISTORY:

designed by Steven Haehn October 25, 1978

programmed by Steven Haehn April 27, 1979
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CLNODE

PROGRAM NAME: CLNODE

CATEGORY: Data Tree File Ac-cess Routine

PROGRAM DESCRIPTION:

Clnode creates a new lowest node in a data tree. If
the node being created at this parent is a first
lowest node, the parent node is updated and all
ancestors' first lowest node pointers are checked
and adjusted.

PROGRAM USAGE:

CALL CLNODE(FDTI,ET,PARENT,NODSLT,ONEKID,NODNAM,
NVECS,VECPTR)

INPUT ARGUMENTS:

FDTI - INTEGER; file descriptor of the TI file

ET - INTEGER array (TABSIZ); the TI file entry
table

PARENT - INTEGER; the pointer to the parent node of
the lowest node being created

NODSLT - INTEGER; the pointer to the lowest node
being created

ONEKID - LOGICAL; indicates whether the lowest node
being created is the first lowest node
at this parent or not

OUTPUT ARGUMENTS:

NODNAM - INTEGER array (NODLEN); the name of the node
being created

NVECS - INTEGER; the number of vectors at the node
being created

VECPTR - INTEGER; the TV file pointer to the vectors
which lie at the new lowest node
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CLNODE

ALGORITHM / NOTES:

Get the parent node counts and pointers from the TI
file (TIGCAP).

IF (the lowest node being created is the first lowest
node at this parent) THEN

Create the TI file entry for the new lowest node
(TIPCAP, TIPNAM).

Fix the lowest nodes which should now include the
new lowest node in their low node link pointers
and low node back pointers (TIPCOP).

Update the parent's TI file entry (TIPCOP).

Adjust the first lowest node pointer of all ancestors
to the new first lowest node (TIPCOP).

ELSE

Create the TI file entry for the new lowest node
(ALNCPN).

ENDIF

RETURN

FILES:

TI - tree information file
instrumentation file

REFERENCED BY:

RESTRUCT

SUBPROGRAMS REFERENCED:

ALNCPN, INSPGM, INSRET, TIGCAP, TIGCOP, TIPCAP,
TIPCOP, TIPNAM

SEE ALSO:

ALNCPN

HISTORY:

designed by Jill King February 13, 1981

programmed by Jill King February 13, 1981
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CLOSBL

PROGRAM NAME: CLOSBL

CATEGORY: File I/O (system dependent)

PROGRAM DESCRIPTION:

CLOSBL closes the "system" file opened by OPENBL. The
file to be closed is pointed to by a file descriptor.
If the current file block (of the file being closed)
has been changed, CLOSBL will write the block to the
file before closing it. The logical unit portion of
File Access and Control Table (FACT), pointed to by
the given file descriptor, is made available for
future use. CLOSBL has the ability to save or delete
the "system" file from the operating system's
filing structure, upon closure of the file.

PROGRAM USAGE:

CALL CLOSBL(FID,DISPOS)

INPUT ARGUMENTS:

FID - INTEGER; file descriptor of file to be closed
DISPOS - INTEGER; disposition of the file upon closing

(0 - save the file, 1 - delete file)

ALGORITHM / NOTES:

CLOSBL accesses the PRBUFF region of the FACT, thus
array checking must be turned off (use /-CK switch
to DEC F4P compiler) when compiling this program.

REFERENCED BY:

FMNCOV, GETVEC

SUBPROGRAMS REFERENCED:

CLOSE, INSPGM, OEXIT, TRMPUT, WRITEB

DIAGNOSTICS:

When CLOSBL gets an invalid file descriptor or has
a problem writing out to the file before closing,
it tells the user and halts the program.
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7 CLOSBL

SEE ALSO:

OPENBL

HISTORY:

designed by Steven Haehn June 16, 1979

programmed by Steven Haehn June 16, 1979
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CLOSE

PROGRAM NAME: CLOSE

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

CLOSE will close the file associated with logical unit
number LUN, the first parameter to CLOSE, via the file
control service macro CLOSE$.

If specified by the second parameter, SAVFLG, the file
will also be deleted from the user file directory via
the file control service routine .DLFNB, or printed
to the local line printer (if one exists).

PROGRAM USAGE:

CALL CLOSE (LUN,SAVFLG)

INPUT ARGUMENTS:

LUN - INTEGER; logical unit number of file to be
closed

SAVFLG - INTEGER; 0 = file to be saved after closing
1 = file to be deleted upon closing
2 = file to be closed, spooled for

printing, and subsequently deleted

REFERENCED BY:

Level I subroutines and utility programs

HISTORY:

designed by Steve Haehn January 19, 1979

programmed by Dave Tipton March 13, 1979
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CLOSFX

PROGRAM NAME: CLOSFX

CATEGORY: Level II File Manipulation Subroutine

PROGRAM DESCRIPTION:

CLOSFX closes an OLPARS "fixed" file. The file
descriptor (FID) specifies which file is being
closed. The file descriptor was obtained via a
call to OPENFX or CREAFX.

PROGRAM USAGE:

CALL CLOSFX(FID)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the file to be
closed

FILES:

All the OLPARS "fixed" files

REFERENCED BY:

OLPARS commands

SUBPROGRAMS REFERENCED:

OCLOSE

SEE ALSO:

OPENFX, CREAFX, DELEFX

HISTORY:

designed by Steve Haehn June 26, 1978

programmed by Donna Morris March 1,1979
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CLOSTR

PROGRAM NAME: CLOSTR

CATEGORY: Level II File Manipulation Subroutine

PROGRAM DESCRIPTION:

CLOSTR removes the File Access and Control Table (FACT)
entries pointed to by the file descriptors, IFID and
VFID. When only one of the files of a tree happens
to be opened, then only one of the file descriptors
should contain a legitimate value. The other file
descriptor should be set to zero. (File descriptors
are obtained through calls to OPENTR or CREATR.)

PROGRAM USAGE:

CALL CLOSTR(IFID,VFID)

INPUT ARGUMENTS:

IFID - INTEGER; file descriptor of the TI (or LI) file
VFID - INTEGER; file descriptor of the TV (or LV) file

SUBPROGRAMS REFERENCED:

OCLOSE

SEE ALSO:

OPENTR, DELETR, CREATR

HISTORY:

designed by Steve Haehn June 22, 1978

programmed by Donna Morris July 27,1979
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CLSCAT

PROGRAM NAME: CLSCAT

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

CLSCAT produces a two-space display. It assumes that
the vectors have already been projected onto a two-
dimensional space and that the projected vectors are
stored in the PV file. CLSCAT determines whether a
scatter or cluster plot is called for and calls either
SCAT or CLUS to produce the display.

PROGRAM USAGE:

CALL CLSCAT(FIDCM,FIDDI,FIDDV,FIDPV,CF)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

FIDDI - INTEGER; the file descriptor of the DI file

FIDDV - INTEGER; the file descriptor of the DV file

FIDPV - INTEGER; the file descriptor of the PV file

CF - INTEGER; (change flag) if CF = 0, no change
made in type of plot. If CF=I,
scatter is changed to cluster or
vice versa.

ALGORITHM / NOTES:

Erase screen (ERASE)

Get screen coordinate information from CM file (CMGSCN).

Let DC the display code from DI header (DIGDC).
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CLSCAT

IF (DC = 0) THEN

IF (total number of vectors in DI header is less than
the two-space cutoff value) THEN

Create a scatter plot (SCAT).

Set DC = 2.

ELSE

Create a cluster plot (CLUS).

Set DC I.

ENDIF

ELSEIF (CF = 0 and DC = 1) THEN

Create a cluster plot.

ELSEIF (CF = 0 and DC = 2) THEN

Create a scatter plot.

ELSEIF (CF = 1 and DC = 1) THEN

Create a scatter plot.

Set DC = 2.

ELSEIF (CF 1 1 and DC = 2) THEN

Create a cluster plot.

Set DC = 1.

ELSE

Print an error message.

ENDIF
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OLPARS Program Specifications
CLSCAT

Write DC out to DI,DV,PV file headers.

Draw rectangle on screen (RCTNGL).

Display list of class symbols in left-hand corner of
screen with an '*' by those classes that are to be dis-
played (DISPCL).

Read Xmin, Xmax, Ymin, Ymax for displaying.

Print information on top and bottom of display
rectangle.

RETURN

FILES:

DI - display information
DV - display value
PV - projection vector
CM - communications
Instrumentation files

REFERENCED BY:

All two-space projection routines.

SUBPROGRAMS REFERENCED:

CMGSCN, DT3PCL, RCTNGL, DIGHOI, SCAT, CLUS, TEXT, ERASE,
DIGMAX, DIGDC

HISTORY:

designed by Dave Birnbaum July 18, 1978

programmed by David Tipton August 10, 1979
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CLUS

PROGRAM NAME: CLUS

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

After a data set or set of vectors at a logic node
is projected onto a pair of projection vectors,
CLUS is called to produce a cluster plot. CLUS
computes the cluster screen coordinates of each
vector, stores them in the DV file and creates
a grid matrix of display symbols. The grid
matrix is then displayed on the screen.

PROGRAM USAGE:

CALL CLUS(FIDDI,FIDDV,ISCREN)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI
file

FIDDV - INTEGER; the file descriptor of the DV
file

ISCREN - INTEGER array (SC2NUM); the set of
two-space screen coordinates

ALGORITHM / NOTES:

Get original min/max values, number of classes,
and type of scaling from DI file (DIGMAX,DIGHDI).

Compute the X and Y ranges (depending on whether
the type of scaling is SQUARE or RECTANGULAR) to
be used in the calculation of screen coordinates.

Rewrite the current min/max values so that they
reflect the type of scaling being used.

46



OLPARS Program Specifications

CLUS

IF (screen coordinate flag from DV header is off)
THEN

Obtain pointers to decision boundary points
(DIGHDI)

IF (there are any decision boundaries) THEN

Recompute the screen coordinates for boundary
points.

ENDIF

DO WHILE (there are more classes)

Get next class from DI file (DIGENT).

Compute scatter screen coordinates for
the mean vector and store them in DV file.

IF (class is ON) THEN

DO WHILE (there are more vectors in

the class)

Get next vector from DV.

Compute and store in DV the
cluster screen coordinates for
that vector.

IF (both screen coordinates are
>0) THEN

Place class symbol for that
vector in proper place in
grid matrix (if a different
symbol is already there, put
an asterisk in that place).

ENDIF

ENDDO
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CLUS

ELSE

DO WHILE (there are more vectors in the
class)

Get next vector from DV.

Compute and store in DV the cluster
screen coordinates for that vector.

ENDDO

ENDIF

ENDDO

ELSE

DO WHILE (there are more classes)

Get next class from DI file (DIGENT).

IF (class is ON) THEN

DO WHILE (there are more vectors in
the class)

Get next vector from DV.

IF (both screen coordinates are
>0) THEN

Place class symbol for that
vector in proper place in the
grid matrix.

ENDIF

ENDDO

ENDIF

ENDDO

ENDIF

Display grid matrix on screen (GRIDIS).

Set screen coordinates flag in DV header to 1
(screen coordinates computed).

RETURN
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CLUS

FILES:

DI - display information

DV - display value

REFERENCED BY:

CLSCAT

SUBPROGRAMS REFERENCED:

DIGMAX, DIGENT, GRIDIS, DVPHDR, DVGVEC

SEE ALSO:

SCAT

HISTORY:

designed by Dave Birnbaum July 17, 1978

programmed by David Tipton June 13,1979
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CMDISP

PROGRAM NAME: CMDISP

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

CMDISP displays a confusion matrix at the screen. If the
matrix is too big to be displayed, it displays just the
summary.

PROGRAM USAGE:

CALL CMDISP(FIDDI,FIDCM)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file

FIDCM - INTEGER; the file descriptor of the CM file

ALGORITHM / NOTES:

Erase screen.

IF (display code = 4, confusion matrix display) THEN

IF (confusion matrix will fit on screen) THEN

Display it.

Display summary.

ELSE

Display summary.

Inform user that the confusion matrix is too big
to be displayed and that he should request a line
printout of it.

ENDIF

ELSE

Print error mezsage.

ENDIF

RETURN
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CMDISP

REFERENCED BY:

PEPAIR, PECLDB, PENMV, RDISPLAY

SUBPROGRAMS REFERENCED:

CMGSCN, D'GCME, DIGCMH, ERASE, INSIN~T, INSPGM, INSRET,
TRMPUT

HISTORY:

designed by John W. Tenney May 1, 1981

programmed by John W. Tenniey May 3, 1981
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CMGCDS

PROGRAM NAME: CMGCDS

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMGCDS gets the current data set from the CM file. It
returns the information of the current data set in
COUNT (the FCD of the TI file, the FCD of the TV file,
the entry slot number of the current node, and NDIM).
Also returned are TREE (the treename), and NODE (the
nodename).

PROGRAM USAGE:

CALL CMGCDS(FIDCM,COUNT,TREE,NODE)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

OUTPUT ARGUMENTS:

COUNT - INTEGER (4); count information
TREE - INTEGER (TRELEN); the treename
NODE - INTEGER (NODLEN);the nodename

FILES:

CM - communications
Instrumentation files

REFERENCED BY:

COPY,S2EIGV,DDATATREE

SUBPROGRAMS REFERENCED:

FGET,PACKW,TRMPUT

HISTORY:

designed by Dave Birnbaum May 25,1978

programmed by Donna Morris May 4,1979
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CMGDIR

PROGRAM NAME: CMGDIR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMGDIR retrieves OLPARS directory path string (place
where all the OLPARS tasks and files are located)
from the Communications (CM) file.

PROGRAM USAGE:

CALL CMGDIR (CMFD, DIRSTR, STRLEN)

INPUT ARGUMENTS:

CMFD - INTEGER; file descriptor of the CM file

OUTPUT ARGUMENTS:

DIRSTR - INTEGER ARRAY(FMNLEN); storage location
for the retrieved directory path
string.

STRLEN - INTEGER; actual length of the directory
path string.

FILES:

CM - Communications

REFERENCED BY:

ANYTHING, GETOPT, GOPTNM, HELP, SETOPT

SUBPROGRAMS REFERENCED:

FGET, PACKW

SEE ALSO:

CMPDIR

HISTORY:

designed by Steven Haehn April 15, 1980

programmed by Steven Haehn April 18, 1980
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CMGLOG

PROGRAM NAME: CMGLOG

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMGLOG obtains the current logic information found in
the communications (CM) file. It returns LogNam(the
logic tree name), FcdLI(the LI file code), FcdLV(the
LV file code), and IncLog(the number of incomplete
logic nodes).

PROGRAM USAGE:

CALL CMGLOG(FIDCM,LOGNAM,FCDLI,FCDLV,INCLOG)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file.

OUTPUT ARGUMENTS:

LOGNAM - INTEGER array (TRELEN) ; the current logic name

FCDLI - INTEGER; the file code of the LI portion of
the logic file

FCDLV - INTEGER; the file code of the LV portion of
the logic file

INCLOG - INTEGER; the number of incomplete logic
nodes

FILES:

CM - communications

SUBPROGRAMS REFERENCED:

FGET, INSCHR, INSINT, INSPGM, INSRET, OEXIT,
PACKW, TRMPUT

HISTORY:

designed by Steve A. Haehn August 2, 1978

programmed by Jill M. King September 4, 1980
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CMGOPT

PROGRAM NAME: CMGOPT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMGOPT gets the last major OLPARS option number and the

last major OLPARS option name from the CM file

PROGRAM USAGE:

CALL CMGOPT(FIDCM,OPTNO,OPTNAM)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

OUTPUT ARGUMENTS:

OPTNO - INTEGER; the last major OLPARS option number
in the CM file

OPTNAM - INTEGER array (10); the last major OLPARS
option name in the CM file

FiLES:

CM - communications

REFERENCED BY:

MENU

SUBPROGRAMS REFERENCED:

FGET, PACKW, TRMPUT

SEE ALSO:

CMPOPT

HISTORY:

designed by Donna Morris October 31, 1979
(Happy Halloween)

programmed by Donna Morris October 31, 1979
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CMGOTH

PROGRAM NAME: CMGOTH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMGOTH gets other information from the CM file. It is
passed the file ID (FID) of the CM file and a code
(ICODE) indicating what piece of information to return
as the function value. This scheme operates according
to the following table. CMGOTH is set equal to the
required piece of information.

ICODE CMGOTH SET EQUAL TO

1 Last major OLPARS option number

2 Prompt flag

3 One-space bin factor

4 Two-space cutoff value

5 Instrumentation flag

6 Instrumentation threshold value

PROGRAM USAGE:

INTEGER CMGOTH

N = CMGOTH(FID,ICODE)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the CM file

ICODE - INTEGER; the code

OUTPUT ARGUMENTS:

CMGOTH - INTEGER; the information requested by user
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CMGOTH

FILES:

CM - communications

SUBPROGRAMS REFERENCED:

FGET

SEE ALSO:

CMPOTH

HISTORY:

designed by David Birnbaum June 23, 1978

programmed by David Tipton June 6, 1979

modified by Steven Haehn Sept. 5, 1979

(I added the table information that
gets the Instrumentation flag)

modified by Donna Morris November 28, 1979

(I added the instrumentation threshold value
access capability)

5I
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CMGSCN

PROGRAM NAME: CMGSCN

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMGSCN gets screen information from the CM file. It is
passed the file ID (FID) of the CM file. It returns
the screen information into the array ISCREN.

PROGRAM USAGE:

CALL CMGSCN(FID,ISCREN)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the CM file

OUTPUT ARGUMENTS:

ISCREN - INTEGER array (NOSCRN); the screen coordinate
information

FILES:

CM - communications
Instrumentaion Files

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by Dave Birnbaum June 23, 1978

programmed by David Tipton May 25, 1979
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CMINIT

PROGRAM NAME: CMINIT

CATEGORY: Utility (system dependent)

PROGRAM DESCRIPTION:

CMINIT is used in conjunction with the RSX11M HELOLP.CMD
command file to implement the "hello olpars" command
on the VAX computer at PAR.

PROGRAM USAGE:

Within HELOLP.CMD -

ASN PARi:'$OLPDIR'CMINIT.EXE=CMINIT
CMINIT '$OLPDIR'

INPUT ARGUMENTS:

'$OLPDIR' is the OLPARS directory path name obtained
from an RSX command file

USER INTERACTION:

User is asked for the name of the terminal at which
he/she is working.

ALGORITHM / NOTES:

CMINIT reads its RSX command line for the OLPARS
directory path and places the path name into the 'CM'
file. It also greets the user and asks her/him for the
name of the terminal being used. After 1ie user answers
this question, the screen information for the user's
terminal is placed in the user's 'CM' file.

FILES:

CM - Communications

TERMINALS.TXT - the names of the terminals known to
OLPARS

<terminal name>.TXT - the screen info. for the given
terminal

REFERENCED BY:

HELOLP.CMD, an RSX-11M command file
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SUBPROGRAMS REFERENCED:

CLOSE, CLOSFX, CMPDIR, CMPSCN, CONCAT, FILGET, FLUSHF,
GETMCR, INSSET, LENGTH, OEXIT, OPENFX, OPENS, PROMPT,
TRMGET, TRMPUT

HISTORY:

designed by Steven Haehn April 15, 1980

programmed by Steven Haehn April 18, 1980
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PROGRAM NAME: CMNCOV

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

CMNCOV computes the mean and covariance of all
vectors in a class. These vectors are retrieved
one at a time to save storage space, so instead
of using the standard formulas for computing the
mean and covariance arrays, a 'running' factor
variation array is computed so that it can be
updated after retrieving each vector. This routine
has the capability of writing the vectors retrieved
into a specifi.2 file. If the vectors are not to be
written, the output file descriptor and the pointer
to that file should be set to zero.

PROGRAM USAGE:

CALL CMNCOV(FDINTV,FDOUTV,NDIM,NVECS,PTREAD,PTRITE,
MEAN,COV)

INPUT ARGUMENTS:

FDINTV - INTEGER; the file descriptor of the file from
from which the vectors are to be read

FDOUTV - INTEGER; the file descriptor of the file to
which the vectors are to be written

NDIM - INTEGER; the dimension of the data set

NVECS - INTEGER; the number of vectors used in the
computations

PTREAD - INTEGER; the file pointer indicating the entry
number of the first vector to be read
from the input file

PTRITE - INTEGER; the file pointer indicating the entry
number of the first vector to be
written to the output file

OUTPUT ARGUMENTS:

MEAN - REAL array (Ndim); the 'running' mean vector

COV - REAL array ((Ndim*(Ndim+1))/2), the lower
triangular portion of the 'running'
covariance matrix, stored as a vector

61

L~t M r 1j



OLPARS Program Specifications
CMNCOV

ALGORITHM/NOTES:

Initialize the factor variation and mean arrays.

DO I=1,number of vectors in class

Retrieve the next vector from the input file (TVGVEC).

IF (the output file descriptor.ne.O) THEN

Place the vector into the output file (TVPVEC).

ENDIF

Update the 'running' factored variation arrays
to include the new vector.

ENDDO

Compute the final covariance array using the finished
mean vector.

RETURN

FILES:

TV - tree vector file
instrumentation file

REFERENCED BY:

RESTRUCT

SUBPROGRAMS REFERENCED:

INSFLT, INSPGM, INSRET, TVCVEC, TVPVEC

HISTORI:

designed by Jill King January 23, 1981

programmed by Jill King January 23, 1981
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CMPCDS

PROGRAM NAME: CMPCDS

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMPCDS stores information on the current data set in
the CM file. It is passed the file ID of the CM file
(FIDCM), the FCDs, the entry table slot number of the
current node and the dimension of the data set (all in
COUNT). It is also passed the treename/nodename pair
in the variables TREE and NODE. It places all this
information into the CM file.

PROGRAM USAGE:

CALL CMPCDS(FIDCM,COUNT,TREE,NODE)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file
COUNT - INTEGER array (4); count information on the

current data set
TREE - INTEGER array; tr )ename of the current data set
NODE - INTEGER array; nodename of the current data set

FILES:

CM - communications
Instrumentation files

REFERENCED BY:

SETDS, S2EIGV, DDATATREE

SUBPROGRAMS REFERENCED:

FPUT,ITREAL

HISTORY:

designed by Dave Birnbaum May 22, 1978

programmed by Donna Morris August 7,1979
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CMPDIR

PROGRAM NAME: CMPDIR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMPDIR should be used to place the OLPARS directory

path string into the Communications (CM) file.

PROGRAM USAGE:

CALL CMPDIR (CMFD, DIRSTR, STRLEN)

INPUT ARGUMENTS:

CMFD - INTEGER; file descriptor of the CM file

DIRSTR - INTEGER ARRAY(FMNLEN); storage location
of the directory path string to
be placed in th CM file.

STRLEN - INTEGER; actual length of the directory
path string.

FILES:

CM - Communications

REFERENCED BY:

HELOLP

SUBPROGRAMS REFERENCED:

FPUT, ITREAL

SEE ALSO:

CMGDIR

HISTORY:

designed by Steven Haehn April 15, 1980

programmed by Steven Haehn April 18, 1980
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PROGRAM NAME: CMPLOG

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMPLOG writes current logic information into the
communications (CM) file.

PROGRAM USAGE:

CALL CMPLOG(FID,LOGNAM,LIFCD,LVFCD,INCLOG)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the CM file

LOGNAM - INTEGER array (TRELEN); the current logic name

LIFCD - INTEGER; the file code of the LI portion of
the logic file

LVFCD - INTEGER; the file code of the LV portion of
the logic file

INCLOG - INTEGER; the number of incomplete logic nodes

ALGORITHM / NOTES:

If you only want to writt part of the current logic
information out to CM, put a -1 in the integer argu-
ments you do not want to write out, and a '$' in the
character argument.

FILES:

CM - communications

REFERENCED BY:

NAMELOG, SETLOG

SUBPROGRAMS REFERENCED:

FPUT, INSFLT, INSPGM, INSRET, ITREAL, TRMPUT

HISTORY:

designed by Steven Haehn August 2, 1978

programmed by Mark Maginn July 17, 1980
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PROGRAM NAME: CMPOPT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMPOPT writes the last major OLPARS option number and the
last major OLPARS option name to the CM file

PROGRAM USAGE:

CALL CMPOPT(FIDCM,OPTNO,OPTNAM)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

OPTNO - INTEGER; the last major OLPARS option number
to write to the CM file

OPTNAM - INTEGER array (10); the last major OLPARS option
name to write to the CM file

FILES:

CM - communications

REFERENCED BY:

SETOPT

SUBPROGRAMS REFERENCED:

FPUT, ITREAL, TRMPUT

SEE ALSO:

CMGOPT

HISTORY:

designed by Donna Morris October 31, 1979
(Happy Halloween)

programmed by Donna Morris October 31, 1979
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PROGRAM NAME: CMPOTH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMPOTH puts "other" information into the CM file. It
is passed the file ID (FIDCM) of the CM file, a code
(ICODE) and an integer value in INFO. CMPOTH inserts
the value in INFO into the CM file according to the
code ICODE.

ICODE INFO INSERTED INTO

1 Last major OLPARS option number

2 Prompt flag

3 One-space bin factor

Two-space cutoff value

5 Instrumentation flag

6 Instrumentation threshold

PROGRAM USAGE:

CALL CMPOTH(FIDCM,ICODE,INFO)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file
ICODE - INTEGER; the code
INFO - INTEGER; the information

FILES:

CM - communications

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

CMGOTH
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HISTORY:

designed by Dave Birnbaum June 23, 1978

programmed by Donna Morris August 7,1979

modified by Steven Haehn September 4, 1979

(I added the Instrumentation flag access
capability)

modified by Donna Morris November 28, 1979
(I added the Instrumentation threshold
value access capability)
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CMPRT

PROGRAM NAME: CMPRT

CATEGORY: Line Printer Subroutine

PROGRAM DESCRIPTION:

CMPRT produces a printout of a confusion matrix that is

stored in the DI file.

PROGRAM USAGE:

CALL CMPRT(FIDDI,MSG)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file

MSG - INTEGER array (MAXLIN); message to be printed.

FILES:

DI - display information

REFERENCED BY:

PEPAIR, PRTCM, PENMV, PECLDB

SUBPROGRAMS REFERENCED:

CLOSE, DIGCME, DIGCMH, FILPUT, INSPGM, INSRET, OPENS,
PRINTR, TRMPUT

HISTORY:

designed by John W. Tenney May 13, 1981

programmed by John W. Tenney May 23, 1981
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PROGRAM NAME: CMPSCN

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

CMPSCN puts screen information into the CM file. It
is passed the file ID (FIDCM) of CM and a set of screen
coordinates in ISCREN. It places ISCREN into the CM
file.

PROGRAM USAGE:

CALL CMPSCN(FIDCM,ISCREN)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file
ISCREN - INTEGER array (NOSCRN); the screen coordinates

FILES:

CM - communications

REFERENCED BY:

Only the CIP or HELLOLP

SUBPROGRAMS REFERENCED:

FPUT,ITREAL

HISTORY:

designed by Dave Birnbaum June 23, 1978

programmed by Donna Morris August 8,1979
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CNT1SP

PROGRAM NAME: CNT1SP

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

CNT1SP (count 1 space) determines the bins into which
the vectors of a projected data set fall (i.e., create
a bin count entry in the S1 file for each class to be
displayed). This program is used in one space
projection programs only.

PROGRAM USAGE:

CALL CNTISP(FDDI,FDDV,FDS1,DIHDR,SCOORD,SCRN,MINMAX,
NCLASS,NBNDRY,NBINS,DSPTYP,FLSTBN,CLSBCT)

INPUT ARGUMENTS:

FDDI - INTEGER; file descriptor of DI file

FDDV - INTEGER; file descriptor of DV file

FDS1 - INTEGER; file descriptor of S1 file

DIHDR - INTEGER ARRAY(DINITM); DI header

SCOORD - INTEGER; screen coordinates flag (indicates
if screen coords. have been
calculated for the given data set

SCRN - INTEGER ARRAY(19); OLPARS screen coordinates

MINMAX - INTEGER ARRAY(M); range of display values
(only first to values are
used in one-space proj.)

NCLASS - INTEGER; the number of classes in the given
data set

NBNDRY - INTEGER; number of data partitions made on
the current data set

NBINS - INTEGER; number of bins in the current one
space display

DSPTYP - INTEGER; display type
(MACRO or MICRO display code)
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OUTPUT ARGUMENTS:

FLSTBN - INTEGER; fullest bin - maximum number of
vectors any one class put in a
single bin

WORKING SPACE ARGUMENTS:

CLSBCT - REAL ARRAY(MAXBIN); the bin count of a single
class in the data set

ALGORITHM / NOTES:

IF (the bin counts need to be computed) THEN

IF (any boundaries exist) THEN

Recompute boundary screen coordinates

ENDIF

Compute the bin numbers for the vectors in the
data class. (BINDET)

ELSE

Retrieve fullest bin from SI header (SIGHDR)

ENDIF

RETURN

FILES:

DI - display information
DV - display value
Si - scratch 1

REFERENCED BY:

MACROP, MICROP

SUBPROGRAMS REFERENCED:

BINDET, DIGENT, DIPENT, DVGVEC, DVPVEC, INSCHR,
INSINT, INSPGM, INSRET, OEXIT, SCATR, S1GHDR,
S1PBC, SlPHDR, TRMPUT
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DIAGNOSTICS:

If the first vector of each data class (in the
DV file) is not the mean vector, CNTiSP will
indicate this and force the program to exit.
(If this happens the display files may be
corrupted.)

HISTORY:

designed by Steven Haehn Oct. 5, 1980

programmed by Steven Haehn Oct. 16, 1980

73

.. . .. .. . . . .. ... . . . . ..I: % " " . . .-, " .i~~



OLPARS Program Specifications

COLAPS

PROGRAM NAME: COLAPS

CATEGORY: Support Routine

PROGRAM DESCRIPTION:

COLAPS uses the measurement vector in the PV file to
eliminate from the covariance matrix rows and columns
corresponding to unused measurements.

PROGRAM USAGE:

CALL COLAPS(OCOV,NCOV,MVEC,NDIM,NMUSED)

INPUT ARGUMENTS:

OCOV - REAL array ((NDIM * (NDIM + 1)) / 2);
the lower triangular portion of the
covariance matrix before rows and
columns have been eliminated (the
old covariance matrix)

MVEC - REAL array (NDIM); the measurement vector in
the PV file. rows and columns
corresponding to unused measurements
will be eliminated from the
covariance matrix.

NDIM - INTEGER; the actual vector dimensionality

NMUSED - INTEGER; the number of measurements used

OUTPUT ARGUMENTS:

NCOV - REAL array ((NMUSED * (NMUSED + )) / 2);
the lower triangular portion of the
covariance matrix after rows and
columns corresponding to unused
measurements have been eliminated
(the new covariance matrix)

REFERENCED BY:

EIGNPV, S2FSHP
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I HISTORY:

designed by Donna Morris June 1,1979

programmed by Donna Morris June 1,1979
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COMBIN

PROGRAM NAME: COMBIN

CATEGORY: Utilities Subroutine

PROGRAM DESCRIPTION:

COMBIN combines two covariance or scatter arrays and
their two corresponding mean vectors, along with the
total number of vectors used to compute the combined
arrays. The formulas are given below:

LET MeanA,MeanB = the first and second mean vectors
MeanAB = the combined mean vector

A,B = the first and second covariance or
scatter arrays

AB = the combined covariance or scatter
array

NvecA,NvecB = the number of vectors used to
compute the first and second arrays

NvecAB = the number of vectors used to
compute the combined array

COMBINED MEAN VECTOR:

MeanAB = ((NvecA*MeanA) + (NvecB*MeanB)) / NvecAB

COMBINED COVARIANCE OR SCATTER ARRAY:

AB = [NvecA * (A(i,j) + MeanA(i) * MeanA(j)) +
NvecB * (B(i,j) + MeanB(i) * MeanB(j))] / NvecAB
- [MeanAB(i) * MeanAB(j)]

NOTE

If the number of vectors in both classes is equal to 0,
then COMBIN exits without further ado, thus leaving the
output arguments unchanged.

PROGRAM USAGE:

CALL COMBIN(MEANA,MEANB,A,B,NVECA,NVECB,NDIM,MEANAB,
AB,NVECAB)

INPUT ARGUMENTS:

MEANA - REAL array (Ndim); the first mean vector
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MEANB - REAL array (Ndim); the second mean vector

A - REAL array ((Ndim*(Ndim+1))/2); the lower
triangular portion of the first
covariance or scatter array, stored
as a vector

B - REAL array ((Ndim*(Ndim+1))/2); the lower
triangular portion of the second
covariance or scatter array, stored
as a vector

NVECA - INTEGER; the number of vectors used to compute
the first covariance or scatter array

NVECB - INTEGER; the number of vectors used to compute

the second covariance or scatter array

NDIM - INTEGER; the dimension of the vectors

OUTPUT ARGUMENTS:

MEANAB - REAL array (Ndim); the combined mean vector

AB - REAL array ((Ndim*(Ndim+1))/2); the lower
triangular portion of the combined
covariance or scatter array, stored
as a vector

NVECAB - INTEGER; the number of vectors used to compute
the combined covariance or scatter array

FILES:

instrumentation file

REFERENCED BY:

L1ASDG, L2ASDG, L2FSHP, S2FSHP

SUBPROGRAMS REPERENCED:

INSPGM, INSRET

HISTORY:

designed by Jill King October 22, 1980

programmed by Jill King October 22, 1980
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PROGRAM NAME: COMNOD

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

COMNOD combines nodes in a data tree. It is used for
combining nodes (the children nodes) under a common
node (the parent node). The children combined must be
lowest nodes, i.e., they have no children. COMNOD will
not allow all nodes under a single node to be combined;
DSUBSTRC must be used for this purpose.

PROGRAM USAGE:

User types in 'COMNOD'.

USER INTERACTION:

COMNOD does the following:

c Asks for the tree name.

o Asks for the parent node name.

o Prints a 'class select list' and asks for the
class symbols of the nodes to combine.

o Asks for a new nodename (which may be the same
name as one of the nodes to combine).

o Asks if the id's of the vectors of the nodes
to combine should be resequenced.

o Asks for the starting id if resequencing is
desired.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Request a tree name. Check if the dimensionality of the
tree is within the maximum limit (excess measurement
mode is illegal).

Request the parent node name. Check if the parent has at
least three children and if at least two of its children
are lowest nodes.

Create a list of names of the children that are lowest
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nodes and a list of their entry table slot numbers.

Request from the list of names the class symbols of the
nodes to combine (SELCLS).

Create a list of slot numbers of the nodes to combine.

Request a nodename for the new combined node.

Check it (LGLNOD) (UNIQND).

Request if resequencing is desired; if it is, get the
starting id.

Create a new TV file with a dummy name (CREATR).

Initialize the header of the dummy tree vector file
(TVPHDR).

Copy vectors from combined nodes into the dummy TV file
(CCPYVC).

From the list of entry slots of the combined nodes,
determine the slot of the 'new' node. Set the vector
pointer of the 'new' node to 1. Make all necessary
adjustments to the linked lists (counts and pointers)
of the TI file and to the mean vector and covariance
matrix of the mean vector and covariance matrix of the
'new node' in oi er to make the TI entries of the other
combined nodes 'go away' (NODCOM).

Set the new nodename in the TI entry of the new node
(TIPNAM).

Copy rest of vectors from tree into the dummy TV file
(COPYVC) making sure tc adjust the necessary vector
pointers in the TI entries of the nodes copied (TIPCOP).

Add entries of the combined nodes, excluding the entry of
the new noJe, to the garbage (free) list of the TI file
(GARBND).

Replace the original TV file with the dummy TV file
(RENAMT).

Put up option list at user's terminal (MENU).

END

79



OLPARS Program Specifications
COMNOD

FILES:

TL - tree list
TI - tree information
TV - tree vector
CM - communication

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSTR, CMGOTH, COPYVC, CREATR, ERASE
GARBND, INSCHR, INSINI, INSINT, INSLOG
INSRET, MENU, NODCOM, OEXIT, OPENFX
RENAMT, TIGCAP, TIGCOP, TIPCOP, TIPNAM
TRMPUT, TVPHDR, UICMND

The following subroutines are referenced by 'UICMND':

CHARFL, CLOSFX, EQUALA, INSCHR, INSINT
INSLOG, INSPGM, INSRET, LENGA, LGLNOD
OPENFX, OPENTR, PROMPT, SELCLS, TIGCAP
TIGET, TIGHDR, TIGNAM, TISRCH, TLSRCH
TRMGET, TRMPUT, UNIQND

HISTORY:

designed by David Tipton August 19, 1980

programmed by David Tipton October 27, 1980
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PROGRAM NAME: CONCAT

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

CONCAT moves 'Nchar' characters from 'Source'
to 'Destin', starting at 'Sstart' and 'Dstart',
respectively. 'Dlen' and 'Slen' are used for
array bounds checking, so a user doesn't
inadvertently transfer too many characters to
'Destin' (thus clobbering other program areas).
Incorrect methods of calling CONCAT follow:

logical*1 a(25),b(25)

call concat(a(15),1,25,b,1,25,25)
or:

call concat(a(15),15,25,b,1,25,25)

PROGRAM USAGE:

CALL CONCAT(DESTIN,DSTART,DLEN,SOURCE,SSTART,SLEN,NCHAR)

INPUT ARGUMENTS:

DESTIN - LOGICAL *1 ARRAY; character string destination

DSTART - INTEGER; position in destination string to
start placing characters

DLEN - INTEGER; maximum length of destination

SOURCE - LOGICAL *1 ARRAY; character string source

SSTART - INTEGER; position in source array to start
retrieving characters

SLEN - INTEGER; maximum length of source string

NCHAR - INTEGER; number of characters to trans'er

REFERENCED BY:

GEN,GETHST
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H ISTORY:

designed by Steve Haehn January 1,1979

programmed by Steve Haehn January 1,1979
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COPYCV

PROGRAM NAME: COPYCV

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

COPYCV performs a direct transference of the covariance
matrix of one tree node into another tree node. The two
FIDs may be of the same tree or different trees. The
nodes within the tree are pointed to by the node entry
numbers (ENTNOS, ENTNOR). NDIM is the dimension size of
the data vectors.

NOTE

Since the whole covariance matrix, i.e. the upper
triangular portion, will not be in memory at one time,
this routine must coordinate the access to the
covariance matrix within the TI file.

PROGRAM USAGE:

CALL COPYCV(FDTIS,FDTIR,ENTNOS,ENTNOR,NDIM)

INPUT ARGUMENTS:

FDTIS - INTEGER; the file descriptor of the source tree

FDTIR - INTEGER; the file descriptor of the object tree

ENTNOS - INTEGER; entry number of node in source tree

ENTNOR - INTEGER; entry number of node in object tree

NDIM - INTEGER; dimension of the data sets

FILES:

TI - tree information (files of the two nodes to be
accessed)

REFERENCED BY:

APPEND
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SUBPROGRAMS REFERENCED:

INSPGM, INSRET, TIGCOV, TIPCOV

SEE ALSO:

COPYMN

HISTORY:

designed by Steve Haehn June 7, 1978

programmed by Mark Maginn August 21, 1980
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PROGRAM NAME: COPYMN

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

COPYMN performs a direct transfer of the mean vector
of one tree node into another tree node. The two FIDs
may be of the same tree or different trees. The nodes
within the trees are pointed to by the node entry numbers
(ENTNOS, ENTNOR). NDIM is the dimension size of the data
vectors.

PROGRAM USAGE:

CALL COPYMN(FDTIS,FDTIR,ENTNOS,ENTNOR,NDIM)

INPUT ARGUMENTS:

FDTIS - INTEGER; file descriptor of the source tree

FDTIR - INTEGER; file descriptor of the object tree

ENTNOS - INTEGER; entry number of the node in source
tree

ENTNOR - INTEGER; entry number of the node in object
tree

NDIM - INTEGER; dimension of the vectors in the
data set

FILES:

TI - tree information (files of the two nodes to be

accessed)

REFERENCED BY:

APPEND

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, TIGMN, TIPMN

SEE ALSO:

COPYCV
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HISTORY:

designed by Steven Haehn June T, 19T8

programmed by Mark Maginn August 20, 1980
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PROGRAM NAME: COPYVC

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

COPYVC retrieves vectors from TV(1) and copies
them into TV(2), and does this NUMVEC times in sequence.
It then updates the TV(2) header by writing in the next
open entry. If the number of vectors to copy are
greater than the space available, no coping
takes place, and the 'ABORT' flag is set equal to QUIT.

If the display symbol argument (DSPSYM) is non zero, that
value is placed into the copied vector as the new display
symbol.

If the vector identifiers of the copied vectors are to be
resequenced, the resequencing flag (RENMBR) 3hould be set
to 'true', and a starting class identifier (SCLSID)
should be given.

PROGRAM USAGE:

CALL COPYVC(FDTV1,FDTV2,VECPTR,NUMVEC,NDIM,DSPSYM,RENMBR,
SCLSID,ABORT)

INPUT ARGUMENTS:

FDTV1 - INTEGER; the file descriptor of the first TV
file(TV(1))

FDTV2 - INTEGER; the file descriptor of the second TV
file(TV(2))

VECPTR - INTEGER; the entry position in TV(1) from
which copying begins

NUMVEC - INTEGER; the number of vectors (entries) to be
copied

NDIM - INTEGER; the dimension of the data set

DSPSYM - INTEGER; the display symbol of the vector

RENMBR - INTEGER; the resquence flag

SCLSID - INTEGER; the starting class id
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OUTPUT ARGUMENTS:

ABORT - INTEGER; flag that gets set if there are
too many vectors to copy

VECPTR - INTEGER; the entry position in TV(2) to which

the vectors from TV(1) were copied

ALGORITHM / NOTES:

REMEMBER that the vector pointer (VECPTR) is modified
upon program exit.

FILES:

TV - tree vector

REFERENCED BY:

APPEND, COMNOD, COPYND

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, TVGHDR, TVGVEC, TVPHDR,
TVPVEC

HISTORY:

designed by David Birnbaum May 26, 1978

programmed by Mark Maginn August 17, 1980
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PROGRAM NAME: CRANDTS

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

CRANDTS creates a random test set from the current data
set. The current data set must be the senior node, and
the data set must have only one level under the senior
nodp (only lowest nodes). Using the current data set
as e "old" tree, this routine creates a new tree by
extracting a user - specified percentage of the vectors
from the "old" tree. When all the specified vectors
have been removed, the old tree name will be changed.
The original tree will no longer exist.

PROGRAM USAGE:

User types 'CRANDTS'

USER INTERACTION:

The user enters a "new" tree name for the tree to be
created. The user now enters a percentage of vectors
to be extracted from the "old" (current data set) tree.
Then user then enters a treename to be used to rename
the current data set.

ALGORITHM / NOTES:

Obtain the current data set from communications file.

Check to make sure senior node is the current node, and
the tree contains only lowest nodes beneath the senior
node.

REPEAT

Ask for a "new" treename.

IF (treename is not legal) THEN

Ask for another treename.

ELSE

Open tree list file

89

.- y~ ~



OLPARS Program Specifications
CRANDTS

WHILE (new name does not exist)

Name exists. Ask user whether or not to
destroy the existing tree.

IF ( not to destroy) THEN

Ask for another treename.

ENDIF

ENDWHILE

ENDIF

UNTIL

REPEAT

Ask for the percentage to extract.

IF (percentage not in range) THEN

Ask for another percentage.

ENDIF

UNTIL

REPEAT

Ask for a name to rename the current data set.

WHILE (new name does not exist)

Name exists. Ask user whether or not to
destroy the existing tree.

IF ( not to destroy) THEN

Ask for another treename.

ENDIF

ENDWHILE

ENDIF

UNTIL
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IF (new tree couldn't be created) THEN (CREATR)

Print message and go to BYEBYE.

ENDIF

Copy the tree information header and entry from the old
tree into the new tree. (TIPHDR,TIPENT)

WHILE (not at end of the tree)

Obtain number of vectors at a node, vector pointer
to the TV file, and the slot number of the current
node.(GNXTND)

Calculate the nuber of vectors to be extracted.

Initialize mean and covariance arrays.

DO 1 to number of vectors to be extracted.

Determine random number and vector to be
extracted fro old tree.

Obtain vector from "old" file and put in "new"
file. Increment new vector count.

Update 'running' means, factored variations and
covariances to include current vector.

Replace vector just extracted with the last
vector in the class.

ENDDO

Compute the final covariance array using the
finished mean.

Clean up both trees.
o subtact entries from "old" tree. (SUBMNC)
o write entries into "new" tree.

(TIPCOV, TIPMN, TIPCAP, TIPNAM)
IF ( first node to be written) THEN

Write entry to senior node.

ELSE
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Add up means and covariances at the senior

node. (ADUPCM)

ENDIF

ENDWHILE

Write out new TV header. (TVPHDR)

Close "old" TI file. (CLOSTR)

IF (current tree name does not equal "rename) THEN
Rename "old" tree to the name specified by
the user. (RENAMT)

IF (tree couldn't be renamed ) THEN

Print message and goto BYEBYE.

ELSE

Set the current data set to be the renamed
tree. (CMPCDS)

ENDIF

ENDIF

ENDIF

Put up the option list at user's terminal (MENU).

END

FILES:

HS - History file
CM - Communications file
TL - Tree List file

TI "old" - Tree Information file of old tree
TI "new" - Tree Information file of new tree
TV "old" - Tree Vector file of old tree
TV "new" - Tree Vector file of new tree
OPTIONS - OLPARS option file
Instrumention file

REFERENCED BY:

OLPARS user.
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CRANDTS

SUBPROGRAMS REFERENCED:

ADUPCM, CLOSFX, CHKEXS, CLOSTR, CMGCDS, CMGOTK, CMPCDS,
CREATR, EQUALA, ERASE, GNXTND, INSFLT, INSIXI, INSINT,
INSLOG, INSRET, LGLTRE, MENU, QEXIT, OPENiFX, OPENTR,
PROM?, RAN, RENAMT, SUBMNC, TIGCAP, TIGGOP, TIGET,
TIGHDR, TIPCAP, TIPCOV, TIPET, TIPKDR, TIPMN, TIPNAM,
TLSRCH, TRMGET, TRMPUT, TVGVEC, TVPHDR, TVPVEC

HISTORY:

designed by Kermit Klingbail March 14, 1978

programmed by Mark Maginn July 28, 1981

93



OLPARS Program Specifications

CREAFX

PROGRAM NAME: CREAFX

CATEGORY: Level II File Manipulation Routine

PROGRAM DESCRIPTION:

CREAFX creates and opens an OLPARS "fixed" file.
The fixed file is referenced by an integer
variable which is the file code of the fixed
file. The file code is used to determine a
2-character mnemonic for the file. The file
descriptor (FID) of the opened file is returned.

PROGRAM USAGE:

IF (CREAFX(FID,FCD,HNE,LENE))

LOGICAL FUNCTION CREAFX

INPUT ARGUMENTS:

FCD - INTEGER; the file code of the fixed file

HNE - INTEGER; the length (in elements) of the
header of a fixed file

LENE - INTEGER; the length (in elements) of a

logical entry of the fixed file

OUTPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the file

CREAFX - LOGICAL; if true, the fixed file was
created successfully

ALGORITHM / NOTES:

The following list of file codes of the fixed files is
known to this routine:

CM % 1 PV : 6
TL= 2 S1 =7
LL : 3 SV = 8
DI = 4 SM = 9
DV = 5 HS = 10
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FILES:

All the OLPARS "fixed" files.

SUBPROGRAMS REFERENCED:

OCREAT

DIAGNOSTICS:

If the fixed file cannot be created, CBEAFX will
return with a 'false' value.

SEE ALSO:

OPENFX, CLOSFX, DELEFX

HISTORY:

designed by Steve Haehn June 26, 1978

programmed by Donna Morris April 25,1979
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CREATLOG

PROGRAM NAME: CREATLOG

CATEGORY: Logic Design Command (subsidiary)

PROGRAM DESCRIPTION:

CREATLOG creates and stores one or two space group logic.
After the logic is created a partial evaluation of the
vectors present at the node is performed and the results
are displayed to the user.

This command is utilized after one of the Li or L2
commands have been called to create a projection and
one or two boundaries have been drawn on the user's
data display by DRAWBNDY.

PROGRAM USAGE:

User types 'CREATLOG'.

USER INTERACTION:

User is asked for the classes present in each of the
defined data partitions, whether or not (s)he is
satisfied with the logic results, and if the
misclassified vectors should be printed out at the
line printer.

ALGORITHM / NOTES:

Erase screen and home cursor.

Make sure projection has been created by a logic design
routine.

Make sure the display code is a one- or two-space code.

Make sure data set has been partitioned
(boundaries exist).

Make sure logic has not already been defined for current
logic node.

Ask user for the classes present in each of the defined
data partitions.

IF (we have a 1-space projection) THEN

Create a 1-SPACE logic node (CRLOG1).

ELSE
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Create a 2-SPACE logic node (CRLOG2).

ENDIF

Evaluate the vectors of the classes found at the current
logic node (CREVAL).

Put up MENU.

END
FILES:

CM - communications HS - history
DI - display information OLPARS cptions
DV - display value Instrumentation
PV - projection vector MISCLASSifications
LI - logic information TI - tree information
LV - logic value TV - tree vector

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CMGCDS, CREVAL, CRLOGi, CRLOG2, ERASE, GTRGNI,
GTRGNR, INSINI, INSINT, INSRET, KILLND, LIGCNM, LIGCOP,
MENU, OEXIT, OPENS, OPENTR, TRMPUT, UICRLG

HISTORY:

designed by Kermit Klingbail September 28, 1978

programmed by Steven Haehn April 15, 1981
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PROGRAM NAME: CREATR

CATEGORY: Level II File Manipulation Subroutine

PROGRAM DESCRIPTION:

CREATR creates "system" files that will make up an
OLPARS tree. The calling program is required to pass
NDIM (tree dimensionality), the NAME of the tree, the
TYPE of tree (data or logic), and the ACCESS to the
tree. The file descriptors of the newly created files
will appear in IFID and/or VFID upon return from CREATR.
IFID is the file descriptor for the tree/logic informa-
tion file, and VFID is the file descriptor for the tree
vector/logic value file. CREATR searches the tree/
logic list file to see if the tree already exists. If
it does, the data within the trees is clobbered when
the tree files are opened.

Value of tree TYPE - - data tree
2 - logic tree

Value of ACCESS - 1 - create information file
only

2 - create vector/value file
only

3 - create both files of tree

CREATR creates a new TL or LL file entry for the new
tree.

PROGRAM USAGE:

LOGICAL CREATR

IF (CREATR(IFID,VFID,NDIM,NAME,TYPE,ACCESS,DSNAME))
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INPUT ARGUMENTS:

ACCESS - INTEGER; specifies which files to create

DSNAME - INTEGER array (TRELEN + NODLEN);
the design data set name (used
(only when creating a logic tree)

NAME - INTEGER array (TRELEN); new treename

NDIM - INTEGER; dimension of data set

TYPE - INTEGER; specifies whether to create a data
or logic tree

OUTPUT ARGUMENTS:

IFID - INTEGER; file descriptor of the created TI
or LI file

VFID - INTEGER; file descriptor of the created TV
or LV file

FILES:

TI - tree information
TV - tree vector
TL - tree list
LI - logic information
LV - logic value
LL - logic list

SUBPROGRAMS REFERENCED:

CLOSFX,LLGENT,LLGHDR,LLPENT,LLPHDR,LLSRCH,MAXO,
OCREAT,OPENFX,TLGENT,TLGHDR,TLPENT,TLPHDR,TLSRCH,
TRMPUT

DIAGNOSTICS:

If any portion of the tree cannot be created, CREATR
returns with a 'false' value.

SEE ALSO:

OPENTR, CLOSTR, DELETR

HISTORY:

designed by Steve Haehn June 22, 1978

programmed by Donna Morris July 26,1979
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CREVAL

PROGRAM NAME: CREVAL

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

CREVAL (create logic's partial evaluation routine) is
used by CREATLOG to evaluate the vectors of the classes
that lie at the current logic node. CREVAL displays
a confusion matrix (NOT stored in the Display information
file) at the user's terminal.

PROGRAM USAGE:

INTEGER CREVAL

IF(CREVAL (FDCM,FDLI,FUTI,FDTV,ERRLUN,NREGN,KIDS,CLSPRS,
NCLSPR,CLSNMS,NENTRY,ENTNOS,DSPTYP,CRNTLG,
NBOUND) .EQ. QUIT)

INPUT ARGUMENTS:

FDCM - INTEGER; communications file descriptor

FDLI - INTEGER; logic information file descriptor

FDTI - INTEGER; tree information file descriptor

FDTV - INTEGER; tree vector file descriptor

ERRLUN - INTEGER; misclassification file's logical unit

NREGN - INTEGER; the number of regions (kids) that are
to be created

KIDS - INTEGER array(NREGN); logic nodes to which
vectors are to be classified (2 or 3
kids, depending on the number of
boundaries drawn by user. These nodes
are children of the current logic node.

CLSPRS - INTEGER array(MAXCLS,NREGN); indices to classes
present at the current logic node

NCLSPR - INTEGER array(NREGN); number of classes present
at each of the current node's children

CLSNMS - INTEGER array(NODLEN,MAXCLS); names of the
classes in the design data set
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NENTRY - INTEGER; the number of classes present at the
current logic node

ENTNOS - INTEGER array(NENTRY); entry numbers of the
classes present at the current logic
node

DSPTYP - INTEGER; display type (1-space, 2-space)

CRNTLG - INTEGER; current logic node number

NBOUND - INTEGER; number of user created boundaries

OUTPUT ARGUMENTS:

CREVAL - INTEGER; tells calling program to QUIT or
continue

FILES:

CM - communications MISCLASS(ifications)
LI - logic information
TI - tree information
TV - tree vector

REFERENCED BY:

CREATLOG

SUBPROGRAMS REFERENCED:

CLOSE, CMGCDS, CMGLOG, CMGOTH, CMGSCN, CMPLOG,
EQUALA, ERASE, EV1SP, EV2SP, FILPUT, INSCHR,
INSINT, INSPGM, INSRET, LIPCOP, PRINTR, PROMPT,
TIGCOP, TIGNAM, TRMGET, TRMPUT, TVGVEC, TVPLOG,
WRTNOW

HISTORY:

designed by Steven Haehn April 6, 1981

programmed by Steven Haehn April 12, 1981
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PROGRAM NAME: CRLOG1

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

CRLOG1 creates decision logic at the current logic node
and two to three logic nodes below the current logic node
for one-space projections (between-group logic).

PROGRAM USAGE:

CALL CRLOGI(FDLI, FDLV, FDDI, FDDV, FDPV, CLSPRS, NCLSPR,
NREGN, ENTNOS, NENTRY, CRNTLG, LVPTR)

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor for LI file

FDLV - INTEGER; file descriptor for LV file

FDDI - INTEGER; file descriptor for DI file

FDDV - INTEGER; file descriptor for DV file

FDPV - INTEGER; file descriptor for PV file

CLSPRS - INTEGER array(MAXCLS,MAXRGN);
indices into the table of names representing the
classes that are supposed to be present at the
new nodes being created by this routine.

NCLSPR - INTEGER array(MAXRGN);
the number of classes present in (CLSPRS)
each of the new nodes being created

NREGN - INTEGER; the number of regions (new nodes to
be created) created by user

ENTNOS - INTEGER array(MAXCLS);
the data tree entry numbers of the classes
present at the current logic node

NENTRY - INTEGER; the number of classes present at
(ENTNOS) the current logic node

CRNTLG - INTEGER; the node number of the current logic
node
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OUTPUT ARGUMENTS:

LVPTR - INTEGER; logic value pointer - points to first
entry of the newly created 1-space
group logic

FILES:

LI - logic information
LV - logic value
DI - display information
DV - display value

REFERENCED BY:

CREATLOG

SUBPROGRAMS REFERENCED:

CRLV1, EVALBM, GNLIAE, INSPGM, INSRET, LIGCNM, LIGC
LIGENT, LIGSTR, LIPENT

HISTORY:

designed by Kermit Klingbail October 3, 1978

programmed by Steven Haehn March 11, 1981

I
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CRLOG2

PROGRAM NAME: CRLOG2

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

CRLOG2 creates decision logic at the current logic node
and two to three logic nodes below the current logic node
for two-space projections (between-group logic).

PROGRAM USAGE:

CALL CRLOG2(FDLI, FDLV, FDDI, FDDV, FDPV, CLSPRS, NCLSPR,
NREGN, ENTNOS, NENTRY, CRNTLG, LVDTR)

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor for LI file

FDLV - INTEGER; file descriptor for LV file

FDDI - INTEGER; file descriptor for DI file

FDDV - INTEGER; file descriptor for DV file

FDPV - INTEGER; file descriptor for PV file

CLSPRS - INTEGER array(MAXCLS,MAXRGN);
indices into the table of names representing the
classes that are supposed to be present At the
new nodes being created by this routinC.

NCLSPR - INTEGER array(MAXRGN);
the number of classes present in (CLSPRS)
each of the new nodes being created

NREGN - INTEGER; the number of regions (new nodes to
be created) created by user

ENTNOS - INTEGER array(MAXCLS);
the data tree entry numbers of the classes
present at the current logic node

NENTRY - INTEGER; the number of classes present at
(ENTNOS) the current logic node

CRNTLG - INTEGER; the node number of the current logic
node
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OUTPUT ARGUMENTS:

LVPTR - INTEGER; logic value pointer - points to first
entry of the newly created 2-space
group logic

FILES:

LI - logic information
LV - logic value
DI - display information
DV - display value

REFERENCED BY:

CREATLOG

SUBPROGRAMS REFERENCED:

CRLV2, EVALBM, GNLIAE, INSPGM, INSRET, LIGCNM, LIGCOP,
LIGENT, LIGSTR, LIPENT

HISTORY:

designed by Kermit Klingbail October 3, 1978

programmed by Steven Haehn March 11, 1981
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PROGRAM NAME: CRLV1

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

CRLV1 constructs the LV file entries which comprise the
logic block for one-space group (projection) logic. The
data (coordinates of boundary lines and the pro-
jection vector) for doing this is found in the DI,
DV, and PV files which resulted from a one-space display
upon which the user has drawn one or two boundaries.

PROGRAM USAGE:

CALL CRLV2 (FDLV, FDDI, FDDV, FDPV, RGTRGN, LFTRGN,
MIDRGN, LVETSZ, LVPTR)

INPUT ARGUMENTS:

FDLV - INTEGER; file descriptor of logic value file

FDDI - INTEGER; display information file descriptor

FDDV - INTEGER; file descriptor of display value file

FDPV - INTEGER; projection vector file descriptor

RGTRGN - INTEGER; logic node associated with right
region of user partitioned 1-space
display

LFTRGN - INTEGER; logic node associated with left
region of user partitioned 1-space
display

MIDRGN - INTEGER; logic node associated with middle
region of user partitioned 1-space
display

LVETSZ - INTEGER; logic value file's entry size

OUTPUT VARIABLES:

LVPTR - INTEGER; pointer to first entry of 1-space
group logic block
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ALGORITHM / NOTES:

Obtain 1-space boundaries from DV file (DVGVEC)

Obtain projection vector from PV file (PVGENT)

Place group logic block header into region (PTRGNR)

Place the projection vector into the group logic
region (PTRGNR)

FILES:

LV - logic value
DI - display information
DV - display value
PV - projection vector

REFERENCED BY:

CRLOG1

SUBPROGRAMS REFERENCED:

DIGHDI, DVGVEC, INSPGM, INSRET, PTRGNR, PVGENT

HISTORY:

designed by Kermit KlingBail September 29, 1978

programmed by Steven Haehn March 23, 1981
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CRLV2

PROGRAM NAME: CRLV2

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

CRLV2 constructs the LV file entries which comprise the
logic block for two-space group (projection) logic. The
data (coordinates of boundary line segments and the pro-
jection vectors) for doing this is found in the DI,
DV, and PV files which resulted from a two-space display
upon which the user has drawn one or two boundaries.

PROGRAM USAGE:

CALL CRLV2 (FDLV, FDDI, FDDV, FDPV, XSRLND, CR1LND,
CR2LND, LVETSZ, LVPTR)

INPUT ARGUMENTS:

FDLV - INTEGER; file descriptor of logic value file

FDDI - INTEGER; display information file descriptor

FDDV - INTEGER; file descriptor of display value file

FDPV - INTEGER; projection vector file descriptor

XSRLND - INTEGER; logic node associated with excess
region of user partitioned 2-space
display

CRILND - INTEGER; logic node associated with first
convex region of user partitioned
2-space display

CR2LND - INTEGER; logic node associated with second
convex region of user partitioned
2-space display

LVETSZ - INTEGER; logic value file's entry size

OUTPUT VARIABLES:

LVPTR - INTEGER; pointer to first entry of 2-space
group logic block
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ALGORITHM / NOTES:

Obtain 2-space boundary segments and convex region points
from DV file (DVGVEC)

Obtain projection vectors from PV file (PVGENT)

Obtain first entry of group logic region (GNLVAE)
(space for the group logic block header)

For each line segment of the boundary(ies),
compute a discriminant vecor and threshold value (DSCVTH)
and place the discriminant vector into the group logic
region, saving the threshold value (PTRGNR).

Place the saved discriminant thresholds into the
group logic region (PTRGNR)

Finally, place group logic block header into region

(PTRGNI)

FILES:

LV - logic value
DI - display information
DV - display value
PV - projection vector

REFERENCED BY:

CRLOG2, PAIRMOD

SUBPROGRAMS REFERENCED:

DIGHDI, DSCVTH, DVGVEC, GNLVAE, INSPGM, INSRET, PTRGNI,
PTRGNR, PVGENT

HISTORY:

designed by Kermit KlingBail September 29, 1978

programmed by Steven Haehn March 23, 1981
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CRPROJ

PROGRAM NAME: CRPROJ

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

CRPROJ stores in the DV file the selected coordinate(s)
for each vector from a data set and sets up the DI file
entry for each class in the data set. CRPROJ is passed
the entry table slot number of the current data node in
the current data set, and it projects the vectors in the
lowest nodes underneath that node.

PROGRAM USAGE:

CALL CRPROJ(FIDTI,FIDTV,FIDDI,FIDDV,ENTABL,SLTNO,COORDS)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file
FIDDI - INTEGER; the file descriptor of the DI file

FIDDV - INTEGER; the file descriptor of the DV file

ENTABL - INTEGER array (100); the entry table
of the data tree

SLTNO - INTEGER; the entry table slot number of the
current data node

COORDS - INTEGER array (2); the coordinates to project
on. COORDS (2) = 0 means
this is a one-space
projection.

ALGORITHM / NOTES:

Get the entry table slot numbers of the set of lowest
nodes (GLONOD).

Call LRPROJ to project the vectors. Be sure to set
ALLVEC .TRUE.

RETURN
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FILES:

TI - tree information
TV - tree vector
DI - display information
DV - display value

REFERENCED BY:

SlCRDV, S2CRDV

SUBPROGRAMS REFERENCED:

GLONOD, LRPROJ

HISTORY-:

designed by Dave Birnbaum July 7, 1978

programmed by Donna Morris August 12, 1980
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CSCALE

PROGRAM NAME: CSCALE

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

CSCALE changes the 'type of scaling' element in the DI
fil-e header for one and two-space displays. For one-
space displays, CSCALE alters the meaning of the area
under a histogram of a micro display. (Under the
count option, each histogram column is proportional in
area to the number of vectors in each displayed class
which falls into a given bin; therefore, the total
area under an entire class histogram is indicative of
the number of vectors in each class. The probability
option produces histogram columns representing the
percentage of each class within a given bin; therefore,
the total areas under all class histograms are equal to
one another (that is, totals to 100 percent).) When
the count option is in effect, CSCALE changes the
display to feature the probability option, and vice
versa. For two-space displays, CSCALE changes the
scaling of a cluster or scatter plot from rectangular
to square and vice versa. When square scaling is
used, the x and y screen coordinates are scaled to
the largest of the two ranges (X and Y). When
rectangular scaling is used, the x screen coordinates
are scaled to the X range, and the y screen coordinates
are scaled to the Y range. Thus, square scaling uses
the same scale for both axes, and rectangular scaling
uses two different scales for the X and Y axes.

PROGRAM USAGE:

User types in 'CSCALE'.

ALGORITHM / NOTES:

Open the CM file and the display files

if(the display code = macro or micro)then

if(type of scaling element = probabilities)then

set type of scaling element to = counts

else

set type of scaling element to = probabilities

endif
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zero out the screen coordinate flag in the DV file
header. write out the type of scaling element to
the DI file header.

display a one-space plot

elseif(the display code = scatter or cluster)then

if(we are in global mode (zooming is not in effect))

set the original min/max values to be the
current min/max values

if(the type of scaling element square)then

set the type of scaling to rectangular

else

set the type of scaling to square

endif

elseif(we are in zoom mode)then

if(type of scaling = rectangular)then

set the type of scaling to = square

change the current rectangular zoom
min/max values to be square scaled
coordinates

elseif(type of scaling = square)then

give the user a message that this
option is not available and ask her
if she wishes to continue. (see note below)

if(the user does not wish to continue)

go to BYEBYE

endif

endif

endif
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if(the type of scaling was changed)then

zero out the screen coordinate flag in the
DV file header. write the type of scaling
element to the DI file header.

endif

put up a two-space plot

else

notify the user that the display is not a one
or two-space display

endif

BYEBYE display the menu

over and out

NOTE: we cannot change from square scaling to
rectangular scaling in zoom mode, as we
do not have enough information stored
in the DI file header. we do not know
the value of the original zoom coordinates
or the difference that was added to the
X or Y maximum value when we changed from
rectangular to square scaling at some
previous point in time. to incorporate
this option, it would be necessary to
add elements to the DI file header).

FILES:

CM - Communications
DI - Display Information
DV - Display Vector
PV - Projection Vector
SI - Scratch I
HS - History (indirectly used)
OP - Option (indirectly used)
instru.dat (record i/o instrumentation file)
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REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLSCAT, DIGHDI, DIPHDI, DVPHDR, INSINI,
INSRET, MICMAC, QEXIT, OPENFX, TRMPUT

HISTORY:

designed by Steve Haehn October 2, 1978

programmed by Donna Morris November 4, 1980
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DBNDY

PROGRAM NAME: DBNDY

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DBNDY deletes all existing display boundaries
from a one- or two-space display file. It then
redisplays the projection with the menu.

PROGRAM USAGE:

User types in 'DBNDY'.

ALGORITHM / NOTES:

Obtain the display code from the DI file.

IF (the display code shows that the file does not
contain information for a one- or two-space
display)

Tell user "Not a one- or two-space
display"

ELSE

Remove the boundary from the DI file.
Redisplay the projection.

ENDIF

Put up MENU

FILES:

CM - communications
DI - display information
DV - display value
PV - projection vector
SI - scratch 1
Instrumentation file

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CLOSFX, CLSCAT, CMGOTH, DIGHDI, DIPHDI, INSINI, INSINT,
INSRET, MENU, MICMAC, OEXIT, OPENFX, TRMPUT
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SEE ALSO:

DRAWBNDY

HISTORY:

designed by Steven Haehn August 9, 1978

programmed by Mark Maginn July 10, 1980
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DCRIM

PROGRAM NAME: DCRIM

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DCRIM computes the Fisher discriminant and an orthogonal
discriminant for two groups of classes from the current
data set. These vectors are defined as:

LET norme = the normalizing constant
A = the sum of the within group covariance or

scatter matrices, inverted
Mndif = the difference between the two group mean

vectors

FISHER discriminant formula:

fishdr = normc * (A * Mndif)

ORTHOG discriminant formula:

2
[Mndif * A * Mndif] 2

orthdr = normc*(A - -------------------- * A )*Mndif
3

[Mndif * A * Mndif]

PROGRAM USAGE:

CALL DCRIM(CSOPT,NCLASS,SLOTN1,SLOTN2,FDPV,FDTI,FDTV,ET,
ALLVEC,NDIM,NODNUM,FISHDR,ORTHDR)
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INPUT ARGUMENTS:

CSOPT - INTEGER; the scatter or covariance matrix option
CSOPT = 0 means covariance option
CSOPT =1 means scatter option

NCLASS - INTEGER array(2); the number of classes in each
group

SLOTNI - INTEGER array(MAXCLS); the entry table slot
numbers corresponding to the classes
in group 1

SLOTN2 - INTEGER array(MAXCLS); the entry table slot
numbers corresponding to the classes
in group 2

FDPV - INTEGER; the file descriptor of the PV file

FDTI - INTEGER; the file descriptor of the TI file

FDTV - INTEGER; the file descriptor of the TV file

ET - INTEGER array(TABSIZ); the TI file entry table

ALLVEC - LOGICAL; TRUE means all vectors used in the
computation; FALSE means only those
vectors which lie at the specified
logic node are to be used

NDIM - INTEGER; the dimension of the current data set

NODNUM - INTEGER; the logic node number

NOTE

For structure analysis, ALLVEC must be set to TRUE and
NODNUM will be disregarded.

OUTPUT ARGUMENTS:

FISHDR - REAL array(Ndim); the Fisher discriminant

ORTHDR - REAL array(Ndim); the orthogonal discriminant
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ALGORITHM / NOTES:

Compute the sum of the within group covariance or scatter
matrices and place in matrix A (DCRIM1).

Invert the matrix computed (INVERT, DITHER).

Compute the normalized Fisher and normalized orthogonal
discriminants (DCRIM2).

IF (measurements have been eliminated) THEN

Expand the vectors back to their original dimension

ENDIF

RETURN

REFERENCED BY:

L2FSHP, S2FSHP

SUBPROGRAMS REFERENCED:

DCRIM1, DCRIM2, DITHER, INSFLT, INSINT, INSPGM,
INSRET, INVERT, PVGENT

HISTORY:

designed by David Birnbaum August 10, 1978

programmed by Jill King November 14, 1980
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DCRIM1

PROGRAM NAME: DCRIM1

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DCRIM1 computes the combined covariance or scatter array
and the two corresponding group mean vectors from two
groups of classes from the current data set.

PROGRAM USAGE:

CALL DCRIM1(CSOPT,NCLASS,SLOTN1,SLOTN2,FDPV,FDTI,FDTV,ET,
ALLVEC,NDIM,NODNUM,NEWDIM,A,MNDIF)

INPUT ARGUMENTS:

CSOPT - INTEGER; the scatter or covariance matrix option
CSOPT = 0 means covariance option
CSOPT = 1 means scatter option

NCLASS - INTEGER array(2); the number of classes in each
group

SLOTNI - INTEGER array(MAXCLS); the entry table slot
numbers corresponding to the classes
in group 1

SLOTN2 - INTEGER array(MAXCLS); the entry table slot
numbers corresponding to the classes
in group 2

FDPV - INTEGER; the file descriptor of the PV file

FDTI - INTEGER; the file descriptor of the TI file

FDTV - INTEGER; the file descriptor of the TV file

ET - INTEGER array(TABSIZ);entry table of the TI file

ALLVEC - LOGICAL; TRUE means all vectors used in the
computations; FALSE means only
those following at the particular
logic node

NDIM - INTEGER; the dimension of the current data set

NODNUM - INTEGER; the logic node number
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OUTPUT ARGUMENTS:

NEWDIM - INTEGER; the dimension of the vectors after
measurements have been eliminated

A - REAL array ((Newdim*(Newdim+1))/2); the sum of
the within group covariance or
scatter matrices, stored as a vector

MNDIF - REAL array (Newdim); the difference between the

two individual group mean vectors

ALGORITHM / NOTES:

Compute or retrieve the mean and covariance arrays for
the first class of the first group (LOGMNC,TIGMN,TIGCOV)

DO groupno=1,2

WHILE (there are more classes left in the group)

Compute or retrieve the covariance and mean array
for the present class (LOGMNC,TIGMN,TIGCOV)

Combine the 'running' covariance and mean arrays
with the arrays for the present class (COMBIN)

ENDWHILE

Save the individual group mean array

ENDDO

IF (the scatter matrix option has been choosen) THEN

Compute the scatter matrix from the combined

covariance matrix

ENDIF

IF (measurements are to be eliminated) THEN

Eliminate measurements in the combined covariance
or scatter array (COLAPS)

Eliminate measurements in each individual group mean
vector (COLAPS)

ENDIF
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Compute the difference between the two group mean

vectors

RETURN

FILES:

PV - projection vector file
TI - tree information file
TV - tree vector file
instrumentation file

REFERENCED BY:

L2FSHP, S2FSHP

SUBPROGRAMS REFERENCED:

COLAPS, COMBIN, INSFLT, INSINT, INSPGM, INSRET, LOGMNC,
PVGENT, PVGHDR, TIGCOP, TIGCOV, TIGMN

HISTORY:

designed by David Birnbaum August 10, 1980

programmed by Jill King November 11, 1980
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DCRIM2

PROGRAM NAME: DCRIM2

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DCRIM2 computes the normalized Fisher discriminant and
a normalized orthogonal discriminant for two groups of
classes from the current data set. These vectors are
defined below:

LET normc = the normalizing constant
A = the sum of the within group covariance or

scatter matrices, inverted
Mndif = the difference between the two group mean

vectors

FISHER discriminant formula:

fishdr = normc * (A * Mndif)

ORTHOG discriminant formula:

2
[Mndilf * A * Mndif] 2

orthdr = normc*(A - -------------------- * A )*Mndif
3

[Mndif * A * Mndif]

PROGRAM USAGE:

CALL DCRIM2(NDIM,A,MNDIF,FISHDR,ORTHDR)

INPUT ARGUMENTS:

NDIM - INTEGER; the dimension of the vectors. If
measurements have been eliminated,
Ndim represents the dimension of
the collapsed vectors.

A - REAL array ((Ndim*(Ndim+1))/2); the lower
triangular portion of the combined and
inverted covariance or scatter matrix

MNDIF - REAL array (Ndim); the difference in the two
individual mean vectors from each group
of classes
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OUTPUT ARGUMENTS:

FISHDR - REAL array (Ndim); the fisher discriminant

ORTHDR - REAL array (Ndim); the orthogonal discriminant

FILES:

instrumentation file

REFERENCED BY:

S2FSHP

SUBPROGRAMS REFERENCED:

IDX, INSFLT, INSPGM, INSRET, $SQRT

HISTORY:

designed by David Birnbaum August 10, 19T8

programmed by Jill King November 11, 1980
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DDATANOD

PROGRAM NAME: DDATANOD

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DDATANOD deletes one or more lowest nodes from a data
set. If the node to be deleted has only one sibling,
then the sibling replaces the parent node in the tree
structure. To delete a tree with only one lowest node,
DDATATEE must be used.

PROGRAM USAGE:

User types in 'DDATANOD'.

USEF, INTERACTION:

User is asked for the class symbol of a node (in the
current tree) to be deleted.

ALGORITHM / NOTES:

Zrase screen and home cursor (ERASE).

REPEAT

Retrieve the TI file entry table (TIGET).

Retrieve the list of lowest nodes from the TI file
(GLONOD).

IF (THE CURRENT DATA SET HAS LESS THAN TWO LOWEST
NODES)

BREAK

ELSE

REPEAT

Prompt user for a node name to be deleted
(SELCLS).

IF (user has selected more than one class) THEN

Print error message and prompt again
(TRMPUT).

ENDIF
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UNTIL (user enters a correct node name)

Rearrange counts and pointers so as to remove the
node and make changes to means and covariances to
all nodes above deleted node (REARR).

ENDIF

UNTIL (user indicates (s)he is done, or there are no
lowest nodes to delete)

END

NOTE:

The vectors of the node that is deleted are not actually
removed from the TV file. However, since there is no
pointer that points to them remaining in the TI file, these
vectors are effectively deleted.

FILES:

CM - communications file
HS - history file
TV - tree vector file
TI - tree information file
instrumentation file
option file

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CMGCDS, CMGOTH, ERASE, GLONOD, INSINI, INSRET,
MENU, OEXIT, OPENFX, OPENTR, REARR, SELCLS,
TIGET, TRMPUT

HISTORY:

designed by David Birrbaum July 28, 1978

programmed by Jill King May 13, 1981
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DDATATREE

PROGRAM NAME: DDATATREE

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DDATATREE deletes a datatree from the user's directory
and the treelist file.

PROGRAM USAGE:

User types in 'DDATATREE'.

USER INTERACTION:

Prompts for the treename.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Retrieve number of entries in tree list (TLGHDR).

IF (tree list is empty) THEN

Send message to user and exit program.

ENDIF

DO UNTIL (user enters a correct treename or quits)

Prompt for treename (PROMPT).

Delete tree (DELETR).

Send message to user if treename does not exist.

IF (deleted tree is current data set) THEN

Change current data set to 'NOTATREE', and
the node name to 'NONE'(CMPCDS, CMGCDS).

ENDIF

ENDDO

Put up option list at user's terminal (MENU).

END
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FILES:

CM - communication
HS - history
TI - tree information (to be deleted)
TL - tree list
TV - tree vector (to be deleted)
instrumentation file
option file

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CLOSFX, CMGCDS, CMGOTH, CMPCDS, DELETR, EQUALA, ERASE,
INSINI, INSRET, MENU, OEXIT, OPENFX, PROMPT, TLGHDR
TRMGET, TRMPUT

HISTORY:

designed by David Birnbaum August 28, 1978

programmed by Jill M. King August 29, 1980
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PROGRAM NAME: DDSUBSTR

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

Deletes substructures under a node in a chosen

data set.

PROGRAM USAGE:

User types in 'DDSUBSTR'.

USER INTERACTION:

User is asked:
1) for a name of a data tree. Here the user can

enter a colon (:) before the first character of

the tree name and/or a star (*) for the tree
name. The colon represents the senior node as
the starting node. The star represents the
current data set.

2) for a name of an "intermediate" node in the data
tree if the colon was not entered in 1. (sub -
structure underneath this node will be deleted).

3) whether or not to resequence the vector id's of
the vectors lying at nodes in the substructure
being deleted. If vector resequencing occurs,
the user is also requested a starting vector
id number.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

REPEAT

Prompt user for treename. (PROMPT).

Check for a colon.
Check for star.

UNTIL (valid tree name)

130



"...TLPARS Program Specifications 1
DDSUBSTR

REPEAT

IF (colon not typed above) THEN

Ask for nodename.

Search TI file for node (TISRCH).

IF (node is a lowest node) THEN

Send error message back to use .

ENDIF

ENDIF

IF (nodename = senior node) THEN

Request confirmation.

ENDIF

UNTIL (valid riodename and treename)

Prompt user for resequencing strategy.
(PROMPT).

Determine beginning and end of the set of lowest node
underneath the user-supplied node.

Check to see if existing node name or class symbol is
unique as a low node.

IF (name or symbol is not unique) Prompt user for new
name and check this one.

Create a new TV file (CREATR) to transfer vectors
into.

For each lowest node in the tree that is not beneath
the user-supplied node:

1. transfer vectors into new TV file.

2. change vector pcinter in TI file.

Transfer vectors from lowe3t nodes underneath user-
supplied node into new TV f-!e and set VP in user-
supplied node.
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Adjust counts and pointers in user-supplied node and

in all nodes above that one. These include:

o LNLP of the user-supplied node.

o LNLP of the node that points to the first
lowest node beneath the user-supplied
node.

o LNBP of the node that is pointed to by
the LNLP of the last lowest node beneath
the user-supplied node.

o FCP of the user-supplied node.

o FLNP of the user-supplied node.

o Number of lowest nodes beneath the user-
supplied node and all nodes above it.

o FLNP of any node above the user-supplied
node if this pointer pointed to a lowest
node beneath the user-supplied node.

Add all nodes beneath the user supplied node to the
garbage list of the TI file (GARBND).

Delete the old tree and rename the dummy tree to the

old tree name (RENAMT).

Tell user that substructure has been deleted.

UNTIL (User is finished deleting substructures)

END

NOTE

DDSUBSTR needs 9 logical unit numbers allocated,
rather than the 8 which appear to be indicated.
This is due to the fact that CREATR opens the
tree list file.

FILES:

CM - communications instrumentation
TV - tree vector Olpars option file
TI - tree information HS - History
TL - tree list TV2 - new tree vectors
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REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CHARFL CLOSTR CMGOTH CMGCDS COPYVC CREATR EQUALA
ERASE FIXKLV GARBND GLONOD GNXTND INSCHR INSINI
INSINT INSRET LENGA MENU OEXIT OPENFX OPENTR
PROMPT RENAMT TIGCAP TIGCOP TIGET TIGHDR TIPCAP
TIPCOP TIPNAM TISRCH TRMGET TRMPUT TVPHDR UNIQND

HISTORY:

designed by David A. Birnbaum July 31, 1978

programmed by John W. Tenney February 18, 1981
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DELETE

PROGRAM NAME: DELETE

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

DELETE will delete any file, whether open or closed,
using the .DLFNB routine from the SYSLIB.OLB library
under RSX-11M V3.1.

PROGRAM USAGE:

INTEGER DELETE

N = DELETE(FILNAM,ERRCOD)

INPUT ARGUMENTS:

FILNAM - LOGICAL*1 array; file name represented by ASCII
characters

OUTPUT ARGUMENTS:

ERRCOD - INTEGER; the file control service routine
error code returned on an error
from .DLFNB

ALGORITHM / NOTES:

The function value of DELETE will be set to -1 if an
error has occurred. If the error was caused by FCS
functions .CLOSE or .DLFNB, the error code parameter
will be set to the error code found in offset F.ERR
in the fdb used by DELETE. If the error was caused
by an invalid lun (calling $FCHNL) or by an invalid
syntax in the file name (invoking CSI$1) or by
an appended switch to the file name (invoking CSI$2)
then the error code will not be set (left at 0).

REFERENCED BY:

Level I subroutines and utility programs

HISTORY:

designed by Steve Haehn January 19, 1979

programmed by Dave Tipton March 12, 1979

modified by D. T. June 14, 1979
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PROGRAM NAME: DELETR

CATEGORY: Level II File Manipulation Subroutine

PROGRAM DESCRIPTION:

DELETR removes the files that make up an OLPARS tree
from the operating system file structure. The calling
program supplies the NAME of the tree and the TYPE
of tree (data or logic). The TYPE tells DELETR which
list file, logic or tree, to search through for the
tree NAME.

Value of TYPE 1 - data tree

2 - logic tree

PROGRAM USAGE:

LOGICAL DELETR

IF (DELETR(TRNAME,TRTYPE)) THEN

INPUT ARGUMENTS:

TRNAME - CHARACTER STRING; 'name' of OLPARS tree to
be deleted

TRTYPE - INTEGER; tree type

FILES:

TI - tree information
TL - tree list
TV - tree vector
LI - logic information
LL - logic list
LV - logic value

SUBPROGRAMS REFERENCED:

CLOSFX, INSINT, INSLOG, INSPGM, INSRET, LLGENT, LLGHDR,
LLPENT, LLPHDR, LLSRCH, ODELET, OPENFX, TLGENT, TLGHDR,
TLPENT, TLPHDR, TLSRCH, TRMPUT
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DIAGNOSTICS:

If the tree NAME does not exist in the tree/logic
list file, DELETR will return a 'false' value.

SEE ALSO:

RENAMT

HISTORY:

designed by Steve E. Haehn June 22, 1978

programmed by Jill M. King August 29,1980
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PROGRAM NAME: DIGCME

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGCME gets a DI file entry for confusion matrix displays

PROGRAM USAGE:

CALL DIGCME(FID,ENTNO,NASCLS,NAME,NOS,PRCENT,ASSCLS)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

ENTNO - INTEGER; the entry number

NASCLS - INTEGER; the number of assigned classes

OUTPUT ARGUMENTS:

NAME - INTEGER array (NODLEN); the tree class name

NOS - INTEGER array (4);

NOS(1) = number of vectors
NOS(2) = number of correct
NOS(3) = number of errors
NOS) = number of reject

PRCENT - REAL array (3);

PRCENT(1) = percent correct
PRCENT(2) = percent errors
PRCENT(3) = percent reject

ASSCLS - INTEGER array (50); numbers in each assigned
class

137



OLPARS Program Specifications
DIGCME

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by David A. Birnbaum October 3, 1978

programmed by John W. Tenney March 25, 1981
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PROGRAM NAME: DIGCMH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGCMH retrieves a DI file header in confusion matrix
format. DIGCMH is the opposite of DIPCMH.

PROGRAM USAGE:

CALL DIGCMH(FID,CODPTR,TOTALSPRCENT,LOGNAM,CLSNAM,DCODE,
DSNAME)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

OUTPUT ARGUMENTS:

CODPTR - INTEGER array (7);

,CODPTR(1) = OLPARS option number
CODPTR(2) = number of classes
CODPTR(3) = NDIM
CODPTR(4) = number of vectors
CODPTR(5) = logic node number
CODPTR(6) = number of assigned classes
CODPTR(7) = logic type

TOTALS - INTECR array (3);

TOTALS(I) = number correct
TOTALS(2) = number errors
TOTALS(3) = number reject

PRCENT - REAL array (3);

PRCENT(1) = percent correct
PRCENT(2) = percent errors
PRCENT(3) = percent reject

LOGNAM - INTEGER array (TRELEN); the logic name

CLSNAM - INTEGER array (NODLEN,MAXCLS); the array of
reassigned class names

DCODE - INTEGER; display code

DSNAME - INTEGER array (TRELEN+NODLEN); the data set name
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SUBPROGRAMS REFERENCED:

FGET

SEE ALSO:

DIPCMH

HISTORY:

designed by John W. Tenney April 28, 1981

programmed by John W. Tenney May 5, 1981
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DIGDC

PROGRAM NAME: DIGDC

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGDC gets the display code from the DI file.

PROGRAM USAGE:

INTEGER DIGDC

DC = DIGDC(FIDDV)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file

OUTPUT ARGUMENTS:

DIGDC - INTEGER; the display code

REFERENCED BY:

RDISPLAY

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by David A. Birnbaum September 20, 1978

programmed by Dave Tipton June 18, 1979
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DIGEFS

PROGRAM NAME: DIGEFS

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGEFS gets the display flag symbol from either a one
or two-space DI file entry.

PROGRAM USAGE:

CALL DIGEFS (FDDI, ENTNUM, DSPFSY)

INPUT ARGUMENTS:

FDDI - INTEGER; the file descriptor of the DI file

ENTNUM - INTEGER; entry number of the DI file entry
to be accessed

OUTPUT ARGUMENTS:

DSPFSY - INTEGER; the display flag symbol

FILES:

DI - display information
Instrumentation files

REFERENCED BY:

DISPCL

SUBPROGRAMS REFERENCED:

FGET INSCHR INSINT INSPGM INSRET OEXIT TRMPUT

SEE ALSO:

DIPEFS

HISTORY:

designed by Mark Maginn December 4,1980

programmed by Mark Maginn December 4,1980
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DIGENT

PROGRAM NAME: DIGENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGENT gets information from a DI file entry for one-

space or two-space displays.

PROGRAM USAGE:

CALL DIGENT(FID,ENTNO,ONETWO,NAME,NUMVEC,DVPTR,DISPLA,
INFLAG,S1PTR)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

ENTNO - INTEGER; the entry number in the DI file

ONETWO - INTEGER; equals 1 for a one-space DI file
equals 2 for a two-space DI file

OUTPUT ARGUMENTS:

NAME - INTEGER array (NODLEN); the classname

NUMVEC - INTEGER; the number of vectors

DVPTR - INTEGER; the DV file pointer

DISPLA - INTEGER; the display flag

INFLAG - INTEGER; the intensity flag (set to zero for
two-space DI file)

S1PTR - INTEGER; the Si file pointer (set to zero for
two-space DI file)

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FGET,PACKW,TRMPUT
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HISTORY:

designed by Steve Haehn October 24, 1978

programmed by Donna Morris May 20,1979
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DIGHDI

PROGRAM NAME: DIGHDI

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGHDI retrieves those portions of the DI file that
should be represented by integers to the rest of OLPARS
(for one- and two-space displays only).
DIGHDI is passed the file descriptor of the DI file and
an information array (INFO). The information array is
both an input and an output array. Non-negative values
in INFO are replaced with the item referred to by the
INFO array subscript (code). The coding scheme for
DIGHDI is shown under ALGORITHM/NOTES.

PROGRAM USAGE:

CALL DIGHDI(FID,INFO)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

INFO - INTEGER array (DINITM); array indicating which items
to retrieve. This array is
overwritten with values of the
the items retrieved.
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ALGORITHM / NOTES:

CODE ITEM RETRIEVED ELEMENT NUMBER OF
(SUBSCRIPT) ITEM IN DI HEA)ER

1 Display Code 1

2 OLPARS Option Number 2

3 Dimension of Data Set 15

4 Number of Classes 16

5 Number of Boundaries 17

6 Number of Points in 18
First Boundary

7 First Boundary Pointer 19

8 Number of Points in 20
Second Boundary

9 Second Boundary Pointer 21

10 First Proj. Vector No. 30

11 Second Proj. Vector No. 31

12 Logic Node Number 40

13 Total Number of Vectors 41

14 Number of Bins 42

15 Type of Scaling 43

16 Zoom Flag 44

17 One-Space Intensity Flag 45

FILES:

DI - display information
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I SUBPROGRAMS REFERENCED:

FCET,TRMPUT

HISTORY:

designed by Dave Birnbaum June 15, 1978

programmed by Donna Morris May 4,1979
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DIGMAX

PROGRAM NAME: DIGMAX

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGMIX gets the current or original min and max values
from the DI file header for one- and two-space displays.
It is passed the file descriptor (FID) of the DI file
and a flag I. If I=O, DIGMAX returns the original min,
max values in MINMAX. If I=1, DIGMAX returns the current
min,max values in MINMAX.

PROGRAM USAGE:

CALL DIGMAX(FID,I,MINMAX)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

I - INTEGER; a flag which determines whether to get
the original or current values

OUTPUT ARGUMENTS:

MINMAX - REAL array (4);
the min and max values in the DI file

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by Dave Birnbaum June 21, 1978

programmed by David Tipton June 7, 1979
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DIGNAM

PROGRAM NAME: DIGNAM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGNAM gets the name of a data set or a logic from
the DI file header for all types of displays. It
is passed the file descriptor (FID) of the DI file and a
flag (NAMFLG). If NAMFLG=O, the data set (treename,
nodename pair) is returned in NAMES. If NAMFLG=1, the
logic name is returned in NAMES.

PROGRAM USAGE:

CALL DIGNAM(FID,NAMFLG,NAMES)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file
NAMFLG - INTEGER; the name flag; 0 for data set; 1 for

logic

OUTPUT ARGUMENTS:

NAMES - INTEGER(12); the names of the data set or logic

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by David A. Birnbaum June 21, 1978

programmed by Dave Tipton June 15, 1979
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DIGROE

PROGRAM NAME: DIGROE

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:
DIGROE retrieves all or a portion of the DI file

rank order format entry.

PROGRAM USAGE:

CALL DIGROE(FIDDI,BEGIN,NUMBER,BUFFER)

INPUT ARGUMENTS:

FIDDI - INTEGER; file descriptor for DI file
BEGIN - INTEGER; the number of the first pair

of elements to be retrieved
NUMBER - INTEGER; the number of pairs of elements

to be retrieved

OUTPUT ARGUMENTS:

BUFFER - REAL array(2*NUMBER); the ranked values/
associated indices that are returned

FILES:

DI - display information

REFERENCED BY:

PROBCONF, SLCTMEAS, TRANSFRM, UNION

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

DIPROE

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 16, 1980

150



OLPARS Program Specifications
DIGROH

PROGRAM NAME: DIGROH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:
DIGROH reads elements from the header of the Display

Information file, in rank order format.

PROGRAM USAGE:

CALL DIGROH(FIDDI,ICODE,INFO1,INF02)

INPUT ARGUMENTS:

FIDDI - INTEGER; file descriptor for DI file

ICODE - INTEGER; code to specify which elements are
to be read

OUTPUT ARGUMENTS:

INFOl - See Algorithm/Notes

INF02 - See Algorithm/Notes
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DIGROH

ALGORITHM / NOTES:

ICODE INFO1 INF02 Content

0 Integer Array Not Used Entire Header
(8 + MAXCLS)

1 Integer Not Used Display Code

2 Integer Not Used Option Number

3 Integer Not Used ndim

4 Integer Not Used nclas

5 Integer Not Used Rank Option

6 Integer Integer Rank Option
Parameters

7 Integer Not Used Sort Order Flag

8 Integer Array Integer Display Character
(MAXCLS) List, nclas

NOTE: MAXCLS = the maximum number of classes allowed

FILES:

DI - display information (rank order format)

REFERENCED BY:

RODISP

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, PACKW

SEE ALSO:

DIPROH

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 17, 1980
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, DIGROI

PROGRAM NAME: DIGROI

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIGROI reads the best class/best class pair indices

array from the DI file header

PROGRAM USAGE:

CALL DIGROI(FIDDI,NDIM,INDEXS)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file
NDIM - INTEGER; the vector dimensionality

OUTPUT ARGUMENTS:

INDEXS - INTEGER array(2*NDIM); the best class/best
class pair indices array

FILES:

DI - display information file (rank order format)

REFERENCED BY:

RODISP

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, PACKW

SEE ALSO:

DIPROI

HISTORY:

designed by Donna Morris December 10, 1980

programmed by Donna Morris December 10, 1980
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DIPCME

PROGRAM NAME: DIPCME

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPCME puts a DI file entry for confusion matrix displays

PROGRAM USAGE:

CALL DIPCME(FID,ENTNO,NASCLS,NAME,NOS,PRCENT,ASSCLS)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

ENTNO - INTEGER; the entry number

NASCLS - INTEGER; the number of assigned classes

NAME - INTEGER array (NODLEN); the tree class name

NOS - INTEGER array (4);

NOS() z number of vectors
NOS(;.j = number of correct
NOS(3) = number of errors
NOS() = number of reject

PRCENT - REAL array (3);

PRCENT(1) = percent correct
PRCENT(2) = percent errors
PRCENT(3) = percent reject

ASSCLS - INTEGER array (50); numbers in each assigned
class
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DIPCME

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by David A. Birnbaum October 3, 1978

programmed by John W. Tenney March 25, 1981
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DIPCMH

PROGRAM NAME: DIPCMH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPCMH writes the DI file header for confusion matrix

displays.

PROGRAM USAGE:

CALL DIPCMH(FID,CODPTR,TOTALS,PRCENT,LOGNAM,CLSNAM,DCODE,
DSNAME)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

CODPTR - INTEGER array (7);

CODPTR(1) = OLPARS option number
CODPTR(2) = number of classes
CODPTR(3) = NDIM
CODPTR(4) = number of vectors
CODPTR(5) = logic node number
CODPTR(6) = number of assigned classes
CODPTR(7) = logic type

TOTALS - INTEGER array (3);

TOTALS(1) = number correct
TOTALS(2) = number errors
TOTALS(3) = number reject

PRCENT - REAL array (3);

PRCENT(1) = percent correct
PRCENT(2) = percent errors

PRCENT(3) = percent reject

LOGNAM - INTEGER array (TRELEN); the logic name

CLSNAM - INTEGER array (NODLEN,MAXCLS); the array of

reassigned class names

DCODE - INTEGER; the display code

DSNAME - INTEGER array (TRELEN+NODLEN); the data set name
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J DIPCMH

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by John W. Tenney April 29, 1978

programmed by John W. Tenney May 5, 1981
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DIPEFS

PROGRAM NAME: DIPEFS

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPEFS puts the display flag symbol into either a one
or two-space DI file entry.

PROGRAM USAGE:

CALL DIPEFS (FDDI, ENTNUM, DSPFSY)

INPUT ARGUMENTS:

FDDI - INTEGER; the file descriptor of the DI file

ENTNUM - INTEGER; entry number of the DI file entry
to be accessed

DSPFSY - INTEGER; the display flag symbol

FILES:

DI - display information
Instrumentation files

REFERENCED BY:

DSPROJ, LCPROJ

SUBPROGRAMS REFERENCED:

FPUT INSCHR INSINT INSPGM INSRET

SEE ALSO:

DIGEFS

HISTORY:

designed by Mark Maginn December 4,1980

programmed by Mark Maginn December 4,1980
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DIPENT

PROGRAM NAME: DIPENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPENT puts information into a DI file entry for one-
space or two-space displays. It is passed the file
descriptor of the DI file (FIDDI), an entry number
in ENTNO and an array IPUT of negative ones and zeros.
DIPENT only writes when IPUT entries are on as follows:

ACTION

If IPUT(1) = 0 The contents of NAME are written
into the classname.

If IPUT(2) J NUMVEC is written into the num-
ber of vectors.

If IPUT(3) 0 DVPTR is written into the DV
file pointer.

If IPUT(4) 0 ONOFF is written into the display
flag.

If IPUT(5) = 0 INFLAG is written into the in-
tensity flag.

If IPUT(6) = 0 SlPTR is written into the SI
pointer.

PROGRAM USAGE:

CALL DIPENT(FIDDI,ENTNO,IPUT,NAME,NUMVEC,DVPTR,ONOFF,

INFLAG,SIPTR)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file
ENTNO - INTEGER; the entry number in DI to write to
IPUT - INTEGER array (6); action code storage
NAME - INTEGER; the classname

NUMVEC - INTEGER; the number of vectors
DVPTR - INTEGER; the DV file pointer
ONOFF - INTEGER; the display flag
INFLAG - INTEGER; the intensity flag
SIPTR - INTEGER; the SI file pointer
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DIPENT

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FPUT, ITREAL

HISTORY:

designed by Dave Birnbaum September 12, 1978

programmed by Donna Morris April 1,1979
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J DIPHDI

PROGRAM NAME: DIPHDI

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPHDI puts integer information into the one- or two-
space DI file header. DIPHDI is passed the file descrip-
tor of the DI file and an array of values (INFO). The
INFO array subscript is the code of an item that can be
referenced by DIPHDI. A negative value in the array
indicates that the item specified by the code (subscript)
is not to be written. The codes are the same as in
DIGHDI.

PROGRAM USAGE:

CALL DIPHDI(FID,INFO)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file
INFO - INTEGER array (DINITM); the array of val' es

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

DIGHDI

HISTORY:

designed by Dave Birnbaum June 15, 1978

programmed by Donna Morris May 4, 1979
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DIPMAX

PROGRAM NAME: DIPMAX

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPMAX puts the current or original min and max
values into the DI file header for one-space or
two-space displays.

DIPMAX is passed the file descriptor (FID) of the
DI file, a flag OCFLAG, set equal to 0 or 1, and
MINMAX (a real array that contains the original
or current min,max values).

If OCFLAG=O, DIPMAX places MINMAX into the original
min, max area in the DI file header. If OCFLAG=I,
DIPMAX places MINMAX into the current min,max area
in DI. For one-space displays the y min and max
values should be set to 0.

PROGRAM USAGE:

CALL DIPMAX(FID,OCFLAG,MINMAX)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file
OCFLAG - INTEGER; original/current flag
MINMAX - REAL array (4); the min,max values

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Dave Birnbaum June 23, 1978

programmed by David Tipton June 7, 1979
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DIPNAM

PROGRAM NAME: DIPNAM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPNAM puts the name of a data set or a logic
into the DI file header for all types of displays.
It is passed the file descriptor (FID) of the DI file,
a flag NAMFLG and the names in NAMES. IF NAMFLG=O,
NAMES is placed in the data set portion of the DI
header. If NAMFLG=1, the first eight characters of
NAMES are placed in the logic portion of the DI
header.

PROGRAM USAGE:

CALL DIPNAM(FID,NAMFLG,NAMES)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file
NAMFLG - INTEGER; the name flag; O= put data set names,

1= put logic name
NAMES - INTEGER array (12); the data set or logic tree

names

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by David A. Birnbaum June 22, 1978

programmed by Dave Tipton June 15, 1979
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DIPROE

PROGRAM NAME: DIPROE

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPROE writes all or a portion of the DI file

rank order format entry.

PROGRAM USAGE.

CALL DIPROE(FIDDI,BEGIN,NUMBER,BUFFER)

INPUT ARGUMENTS:

FIDDI - INTEGER; file descriptor for DI file
BEGIN - INTEGER; the number of the first pair

of elements to be written
NUMBER - INTEGER; the number of pairs of elements

to be written
BUFFER - REAL array(2*NUMBER); ranked values and

associated indices to be written

FILES:

DI - display information

REFERENCED BY:

DSCRMEAS, PROBCONF, RANK, SLCTMEAS, UNION

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

DIGROE

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 16, 1980
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DIPROH

PROGRAM NAME: DIPROH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPROH puts elements into the header of the Display

Information file, in rank order format.

PROGRAM USAGE:

CALL DIPROH(FIDDI,ICODE,INFO1,INF02)

INPUT ARGUMENTS:

FIDDI - INTEGER; file descriptor for DI file

ICODE - INTEGER; code to specify which elements are
to be written

INFOl - See Algorithm/Notes

INF02 - See Algorithm/Notes

ALGORITHM / NOTES:

ICODE INFO1 INF02 Content

0 Integer Array Not Used Entire Header
(8 + MAXCLS)

1 Integer Not Used Display Code

2 Integer Not Used Option Number

3 Integer Not Used ndim

4 Integer Not Used nclas

5 Integer Not Used Rank Option

6 Integer Integer Rank Option
Parameters

7 Integer Not Used Sort Order Flag

8 Integer Array Integer Display Character
(MAXCLS) List, nclas
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DIPROH

NOTE: MAXCLS = the maximum number of classes allowed

FILES:

DI - display information (rank order format)

REFERENCED BY:

DSCRMEAS, PROBCONF, RANK

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET, ITREAL

SEE ALSO:

DIGROH

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 17, 1980
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DIPROI

PROGRAM NAME: DIPROI

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DIPROI writes the best class/best class pair indices as

part of the DI file header.

PROGRAM USAGE:

CALL DIPROI(FIDDI,NDIM,INDEXS)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file
NDIM - INTEGER; the vector dimensionality

INDEXS - INTEGER array(2*NDIM); the best class/best
class pair indices array

FILES:

DI - display information file (rank order format)

REFERENCED BY:

DSCRMEAS, PROBCONF, RANK

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET, ITREAL

SEE ALSO:

DIGROI

HISTORY:

designed by Donna Morris December 10, 1980

programmed by Donna Morris December 10, 1980
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DISPCL

PROGRAM NAME: DISPCL

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

DISPCL is passed the file descriptor (FID) of the DI
file. DISPCL first erases the screen and moves the
cursor to the upper left-hand portion of the screen.
It then goes through the DI file, entry by entry,
displaying the class symbols (two symbols per line)
and placing an * (asterisk) next to those classes
where the display flag is on.

PROGRAM USAGE:

CALL DISPCL(FID)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DI file

FILES:

DI - display information

SUBPROGRAMS REFERENCED:

ERASE, DIGHDI, DIGENT, TRMPUT

HISTORY:

designed by Dave Birnbaum September 20, 1978

programmed by David Tipton June 6, 1979
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PROGRAM NAME: DISTEU

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DISTEU returns as its value the square of the Euclidean

distance between two vectors. This is defined as:

NDIM
dist sum (x(i) - y(i) )**2

1=1

Where **2 [raised to the second power]

NDIM
sum [the summation as i goes from 1 to NDIM]
i=I1

PROGRAM USAGE:

REAL FUNCTION DISTEU

D = DISTEU(VEC1,VEC2,NDIM)

Where VECI = [x) ,..., x(NDIM)]

VEC2 = [y(1) ,..., y(NDIM)]

INPUT ARGUMENTS:

VECI - REAL array (NDIM); the first vector
VEC2 - REAL array (NDIM); the second vector
NDIM - INTEGER; the dimension of the vectors

REFERENCED BY:

NMDIST

HISTORY:

designed by David A. Birnbaum September 22, 1978

programmed by John W. Tenney March 11, 1981
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DISTMA

PROGRAM NAME: DISTMA

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DISTMA returns as its value the Mahalanobis distance
squared between two vectors.

PROGRAM USAGE:

REAL FUNCTION DISTMA

D = DISTMA(VEC1,VEC2,NDIM,MATRIX)

INPUT ARGUMENTS:

VECI - REAL array (NDIM); the first vector
VEC2 - REAL array (NDIM); the second vector
NDIM - INTEGER; the vector dimensionality

MATRIX - REAL array ((NDIM ( (NDIM+1))/2); the matrix
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DISTMA 2
ALGORITHM NOTES:

The Mahalonobis distance is defined by:

dist =DVT * CQV-1) * DV

where DV =distance vector (VECi - VEC2)

DVT =transpose of DV

COV-1) =The inverse of the covariance matrix

The following example shows the derivation of the
algorithm. This example is for NDIM=3:

%c(1 ,1) C(1 ,2) eci ,3)I(A
(A B C) lcC2,1) c(2:2) c(2,3): B

c(3,1) cC3,2) c(3,3)', C)

-(Ac(1,1) + Bc(2,1) + Cc(3,1)) * A +
(Ac(1,2) + Bc(2,2) + Cc(3,2)) * B +
(Ac(1,3) + Bc(2,3) + CcC3,3)) * C

-AAc(1,1) + ABc(2,1) + ACc(3,1) +
ABc(1,2) + BBcC2,2) + BCc(3,2) +
ACc(1,3) + BCc(2,3) + CCc(3,3)

Since the inverse of the covariance is a symmetrical
matrix, any element with (x,y) as coordinates is
equal to any with (y,x).

Therefore:

dist =AAc(1,1) + 2ABc(1,2) + 2ACc(1,3)
BBc(2,2) + 2BCc(2,3) +
CCc(3,3)

REFERENCED BY:

NMDIST

HISTORY:

designed by John W. Tenney March 11, 1981

programmed by John W. Tenney March 11, 1981
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DISTQC

PROGRAM NAME: DISTQC

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DISTQC returns as its value the value of the quadratic
classifier discriminant function between a vector and
a class in NMV logic.

PROGRAM USAGE:

REAL FUNCTION DISTQC

D = DISTQC(VEC1,VEC2,NDIM,MATRIX,DET,PROB)

INPUT ARGUMENTS:

VECi - REAL array (NDIM); the vector

VEC2 - REAL array (NDIM); the mean vector

NDIM - INTEGER; the dimension

MATRIX - REAL array ((NDIM (NDIM+1))/2); the packed in-
verse of the covariance matrix

DET - REAL; the determinant of the covariance matrix

PROB - REAL; the a priori probability

SUBPROGRAMS REFERENCED:

DISTMA

REFERENCED BY:

NMDIST

HISTORY:

designed by John W. Tenney May 14, 1981

programmed by John W. Tenney May 21, 1981
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DISTVA

PROGRAM NAME: DISTVA

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DISTVA returns as its value the square of a weighted
Euclidean distance between two vectors. This is de-
fined as

Ndim ( x(i) - y(i) ) **2
dist sum

i=1 V(i)

where **2 = [raised to the second power]

Ndim
sum = [the summation as i goes from 1 to Ndim]
i=I

V = [V(1) ,..., V(NDIM)] are the weights.

V is the vector of variances when used by NMV routines.

PROGRAM USAGE:

D = DISTVA(VEC1,VEC2,NDIM,V)

REAL FUNCTION DISTVA

Where: VECI = [x(W) ,..., x(NDIM)] is the first vector,

VEC2 = [y(1) ,..., y(NDIM)] is the second vector,

INPUT ARGUMENTS:

VEC1 - REAL array (NDIM); the first vector
VEC2 - REAL array (NDIM); the second vector

V - REAL array (NDIM); the weights
NDIM - INTEGER; the vector dimensionality

REFERENCED BY:

NMDIST

HISTORY:

designed by David A. Birnbaum September 29, 1978

programmed by John W. Tenney March 11, 1981
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DITHER

PROGRAM NAME: DITHER

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

This routine is used.in conjunction with the INVERT
routine. When a linearly dependent row is found in a
symetric matrix, this implies that the matrix is
singular, ie. no inverse exists. The function of the
DITHER routine is to slightly change the diagonal
element in the linearly dependent row of the matrix
to be inverted, and hence eliminate the linear
dependence. Thus the inverse computed is actually the
inverse of a matrix slightly different from the
original.

PROGRAM USAGE:

CAL.L DITHER(MATRIX,ROW,NDIM)

INPUT ARGUMENTS:

MATRIX - REAL array ((Ndim*(Ndim+1))/2); the lower
triangular portion of the symetric
matrix to be inverted, stored as a
vector

ROW - INTEGER; the row containing the linear
dependency

NDIM - INTEGER; the order of the matrix

OUTPUT ARGUMENTS:

MATRIX - REAL array ((Ndim*(Ndim+1))/2); the lower
triangular portion of the symetric
matrix, stored as a vector, after
the pivot element has been changed
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DITHER

AGORITHM/NOTES:

DO i = 1,Ndim

IF (i = row number of linearly dependent row) THEN

Locate the 'bad' diagonal pivot element in the row
and store it's vector location (IDX).

ELSE

Locate the diagonal element of minimum value in the
array, not equal to zero (excluding the 'bad' pivot
element.

ENDIF

ENDDO

Clear the error flag.

Slightiv alter the pivot element in the linearly
dependeit row to eliminate the linear dependency.
The formulas are as follows:

IF (Matrix(KK).eq.O) Matrix(KK)=(.5)*minimum
IF (Matrix(KK).ne.O) Matrix(KK)=(1.001)*Matrix(KK)

RETURN

FILES:

instrumentation file

REFERENCED BY:

L1ASDG, L2ASDG, L2FSHP, S2FSHP

SUBPROGRAMS REFERENCED:

IDX, INSFLT, INSINT, :NSPGM, INSRET

HISTORY:

designed by Jill King September 29, 1980

programmed by Ji'.l King September 29, 1930
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DLOGTREE

PROGRAM NAME: DLOGTREE

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DLOGTREE deletes a user-specified logic tree from

the user's directory.

PROGRAM USAGE:

User types in 'DLOGTREE'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Retrieve number of entries in tree list (LLGHDR).

IF (tree list is empty) THEN

Send message to user and exit program.

ENDIF

DO UNTIL (user enters a correct logic name or quits)

Prompt for treename (PROMPT).

Delete logic (DELETR).

Send message to user if logic name does not exist.

IF (deleted logic is the current logic) THEN

Change current logic to 'NOLOGIC' (CMGLOG,

CMPLOG).

ENDIF

ENDDO

Put up option list at user's terminal (MENU).

END
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DLOGTREE

FILES:

CM - communication
HS - history
LI - logic information
LL - logic list
LV - logic value
instrumentation file
option file

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CLOSFX, CMGLOG, CMGOTH, CMPLOG, DELETR, EQUALA, ERASE,
INSINI, INSRET, LLGHDR, MENU, OEXIT, OPENFX, PROMPT,
TRMGET, TRMPUT

HISTORY:

designed by David A. Birnbaum March 7, 1978

programmed by Jill M. King September 8, 1980
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DLREGN

PROGRAM NAME: DLREGN

CATEGORY: Logic Tree File Access Routine

PROGRAM DESCRIPTION:

DLREGN enters a logic block (i.e., the set of LV file
entries that correspond to a logic node or a reject
strategy of a logic node) into the LV free list (it
deletes a logic block region).

PROGRAM USAGE:

CALL DLREGN(FDLV,RGNPTR)

INPUT ARGUMENTS:

FDLV - INTEGER; the file descriptor of the LV file
RGNPTR - INTEGER; the starting entry in the LV of the

logic block

ALGORITHM! NOTES:

Get LV header (LVGHDR).

WHILE (We've not reached the end of the region
(a completed region's last link is zero) or
beginning of the 'free list' (an incomplete
region's last link will point to the head
of the free list - see program 'GNLVAE'))

Take entries out of active use, that is, negate

the entry's current link.

ENDWHILE

Write LV header (LVPHDR).

FILES:

LV - logic value

REFERENCED BY:

KILLND

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, LVGHDR, LVGLNK, LVPHDR, LVPLNK,
OEXIT, TRMPUT
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DLREGN

HISTORY:

designed by David BirnBaum September 19, 1978

programmed by Steven Haehn March 5, 1981
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DLSUBSTR

PROGRAM NAME: DLSUBSTR

CATEGORY: UTILITY COMMAND

PROGRAM DESCRIPTION:

DLSUBSTR deletes the logic at a specified logic node.

PROGRAM USAGE:

User types in 'DLSUBSTR'.

USER INTERACTION:

The user is asked for the name of the logic tree,
the logic node number for which logic is to be
deleted, and what type of logic should be deleted:
(1) all logic at and below the logic node specified,
(2) independent reject strategy only, or
(3) decision logic only (excluding independent reject

strategy).

ALGORITHM / NOTES:

Erase the screen and home the cursor (ERASE).

REPEAT

Prompt the user for the logic tree name from which
logic is to be deleted (PROMPT,TRMGET).

If a colon was entered before the tree name
(indicating the senior node will be the starting
node), the node number will be set to 1 (EQUALA).

If an asterisk was entered (indicating that the
current logic tree is wanted), retrieve the current

4logic tree name (EQUALA,CMGLOG).

UNTIL (correct response is given)

Retrieve the name of the design data set (LIGDSN).

Make sure the logic name at the design data set is the
same as the user specified logic name (TVGHDR,EQUALA).
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REPEAT

IF (a colon was not entered before the tree name) THEN

Prompt the user for the logic node number for
which logic is to be deleted (PROMPT,
TRMGET).

ENDIF

Make sure the specified logic node is within the
range of valid node numbers and is not in the free
list (LIGLOG).

REPEAT

Ask the user for the type of logic to be deleted:
(1) All logic at and below the logic node
(2) Independent Reject Strategy only
(3) Decision Logic only (excludes Independent

Reject Strategy)

UNTIL (correct response is entered)

IF (the user has selected the senior logic node,
and has indicated that all logic at and below
that node should be deleted) THEN

Make sure the user wants to delete the entire data
tree structure (PROMPT,TRMGET).

ENDIF

IF (All logic at and below the logic node is to
be deleted) THEN

Delete logic substructure and fix up design
data set (KILLND)

ELSEIF (Independent Reject Stategy only is to be
deleted) THEN

Delete the Independent Reject Strategy (DLREGN)
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ELSEIF (Decision Logic only is to be deleted) THEN

Save pointer in LV to Independent Reject Strategy
Write a zero in LI file as pointer to Ind. Rej.
Strategy
Delete Decision Logic and fix up design data set
(call to KILLND; KILLND will think there is no Ind.
Rej. Strat. so it won't delete it)
Rewrite the correct pointer (in LV) to the
Ind. Rej. Strat.

ENDIF

Notify the user that logic has been deleted.

UNTIL (user quits via OLPARS 'exit command' character)

Update number of incomplete logic nodes in the logic
tree.

IF (logic tree is incomplete) Set the reassociated names
flag to zero (not set).

IF (the current logic tree was specified) update the

number of incomplete logic nodes in the CM file.

Put up the user's option list (MENU).

END

FILES:

CM - communications file
HS - history file
LI - logic information file
LV - logic vector file
TI - tree information file
TV - tree vector file
instrumentation file
option file

SUBPROGRAMS REFERENCED:

CMGLOG, CMGOTH, CMPLOG, DLREGN, EQUALA, ERASE,
GETLST, INSINI, INSRET, KILLND, LIGCOP, LIGDSN,
LIGLOG, LIGSTR, LIPCOP, LIPSTR, MENU, OEXIT,
OPENFX, OPENTR, PROMPT, TRMGET, TRMPUT, TVGHDR
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HISTORY:

designed by Jill King June 12, 1981

programmed by Jill King June 12, 1981
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DRAWBNDY

PROGRAM NAME: DRAWBNDY

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DRAWBNDY lets an OLPARS user draw a partition

on a data projection.

PROGRAM USAGE:

User types in 'DRAWBNDY'.

USER INTERACTION:

Using the graphics cursor, the user is asked to enter
a threshold point for one-space displays (maximum of
two thresholds). For two-space displays he is asked
to enter a boundary and the convex region of the
boundary (maximum of two boundaries, maximum of 6
points per boundary).

During one-space entry:

0 Typing any alphanumeric character,
except 'Q', enters a threshold value.

o Typing a 'Q' quits the program (automatic
exit occurs after entering two threshold
values).

During two-space boundary entry mode:

0 Typing any alphanumeric character,
except 'Q', enters a boundary point.

0 Typing a 'Q' quits the entering of the
boundary. (If 'Q' is typed before entering
any points, the program exits.) After six
boundary points have been entered, the program
automatically leaves boundary entry mode.

During two-space convex point entry mode:

0 Typing any Iphanumeric character,
except 'Q', enters a convex point.

0 Typing a 'Q' exits the program.
(Note: Boundary is not entered into the

display files when a 'Q' is typed
in this mode.)
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ALGORITHM / NOTES:

Obtain current data set info. from CM file.
Obtain the display code from the DI file.

CHECK FOR:

- 'excess measurement' mode
- the existence of a current data set
- one or two space display code
- OLPARS long prompt mode

Get the current min's and max's from the DI file.

IF (this is a TWO-SPACE plot) THEN

Set the number of boundaries to zero.

REPEAT

Display entry mode option (BOUNDARY:)

Read a characater and set of coordinates
from terminal.

Set the number of boundary points to 1.

IF the character was a 'Q', BREAK.

Scale the coordinates.

REPEAT

Read a character and set of coordinates
from terminal.

IF the character was a 'Q,' BREAK.

Draw a line from the previous point to

the new point.

Scale new point.

Add 1 to the number of boundary points.

UNTIL the number of boundary points >= 6.
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IF the number of boundary points < 2.

Set EXIT number to 1.

Tell user that the boundary was not put
in DI file (because only 1 point was
read during boundary entry mode).

BREAK (out of outer REPEAT loop).

ELSE

Display the entry mode option.
(CONVX PT:)

Read character and set of coordinates
from the terminal.

IF the character was a 'Q'

Set the EXIT number to 2.

Tell user that the boundary was not
put in DI file (because the convex
point was not entered).

BREAK (out of outer REPEAT loop).

ELSE

Determine boundary coordinates in
projected space.

Place the boundary, convex point,
and the number of points in the
boundary in the DI and DV files.

Add 1 to the number of boundaries.

ENDIF

ENDIF

UNTIL the number of boundaries is >: 2.

IF the number of boundaries >0

Place the number of boundaries in the DI file.

ENDIF
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ELSEIF (this is a ONE-SPACE plot) THEN

Display the entry mode option (THRESHOLD:)

REPEAT

Read a character and set of coordinates
from terminal

IF the character was 'Q,' BREAK (exit
REPEAT loop).

Convert the coordinates to a threshold
value and store in the DV file
(set pointer in DI file).

Add I to the threshold counter.

UNTIL the threshold counter is > 2.

IF (there is more than one threshold) THEN

Make sure that the left most threshold
is the first threshold.

ENDIF

Place boundary points into the Display files.

Put up the Menu (only if there a previous
icreen erasure)

END

FILES:

CM - communications
DI - display information
DV - display value

REFERENCED BY:

OLPARS user.
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SUBPROGRAMS REFERENCED:

BNDEXP, BOUND, CHKEXS, CLOStFX, CMGCDS, CMGOTH,
CMGSCN, DIGDC, DIGMAX, DIPHDI, DVGHDR, DVPVEC,
EQUALA, ERASE, GIN, INSINI, INSINT, INSLOG,
INSRET, LINSEG, MENU, QEXIT, OPENFX, TEXT,
TRMPUT

SEE ALSO:

REDRAW, RDISPLAY

HISTORY:

designed by Steven Haehn July 27, 1978

programmed by Dave Tipton September 26,1979
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OLPARS Program Specifications

DRAWLOG

PROGRAM NAME: DRAWLOG

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DRAWLOG produces a pictorial display of a portion (or
all) of a logic tree at any stage in the development
of the logic. Logic nodes are displayed as partitioned
boxes with interconnecting lines to illustrate their
relationship to each other.

EXAMPLE LOGIC NODE

---- independent reject strategy indicator
-- logic node number

I I

vy

* 21 NMV <--- logic type
i--------------------:abCsoW <--- class(es) present at node

The class(es) present at a logic node are listed
in the bottom portion of the box of every logic node
(except REJECT nodes). If the node is a completed
logic node, there is only one class present, and its
name appears in this portion of the box. Otherwise the
class display symbols of the classes present at the
node appear in this region.

In the upper left portion of every logic node box is
the logic node number preceded by either a star or a
blank, depending upon whether an independent Boolean
reject strategy is associated with the node or not.

The upper right portion of the logic node box contains
the type of logic at the node (e.g. NMV), 'INCMPLT' for
incomplete logic nodes, or '*REJECT*' for reject nodes.

If a given logic tree is too large to display on the
screen, only a portion of the tree is displayed; with
the user option of displaying more.

PROGRAM USAGE:

User types in 'DRAWLOG'.
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USER INTERACTION:

Asks user to input a logic tree name. A star (*)
represents current logic.

Asks user to input a logic node number. A colon C:)
preceding the logic tree name (or star) means the
senior node is selected.

The selected logic node and all logic nodes below it,
or following it on the same level are displayed as
described above.

If the entire structure has not been displayed, ask
user for another logic node number (it is likely that
'0' or '-1' may be acceptable for paging here).

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Ask user for name of logic tree to be drawn (PROMPT).

IF (a star is entered) then

Get current logic (CMGLOG).

IF (current logic does not exist) then

Print error message (TRMPUT) and exit.

ENDIF

ENDIF

Find class names and number of all low nodes in
the design data set (LIGCNM).

Find maximum number which user may specify as a logic
node number (LIGCOP).

Find design data set name (LIGDSN).

Find dimensionality of the design data set (LIGCOP).

REPEAT

Ask user to input a logic node number (PROMPT).

IF (logic node number entered is negative) then

Negate the logic node number.
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Find parent's structure (LIGSTR).

IF (parent's first child was not chosen) then

Retrieve array of next level nodes below
parent (GLSTRC).

Find previous sibling of selected node and
use it as the selected node (the previous
sibling will be displayed as '-1').

ENDIF

ENDIF

Obtain logic tree structure to be drawn (GLSTRC).

WHILE (structure has too many levels - too deep, or
too many low nodes -too wide)

IF (structure is too deep) then

Set new cutoff level to maximum level that
can be displayed.

ENDIF

IF (structure is too wide) then

Locate the first level that is not too wide
to be displayed.

IF (we are at the first level)

Save the second level logic node numbers
to be used for paging.

Update the count of the second level nodes
to be the maximum that can be displayed.

Break

ELSE

Set cutoff level to the level that can be
displayed.

ENDIF

Obtain structure with a new cutoff level
(GLSTRC).

ENDWHILE
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IF (another page exists before this one) then

Set minus one (-1) as the logic node number on
the bottom of the second level.

IF (no more pages exist) set page flag false

ENDIF

Compute the display positions for each lowest node
in the logic tree structure.

Compute the display positions for each intermediate
node in the logic tree structure.

WHILE (there are more levels to be displayed)

Compute the number of nodes at this level.

WHILE (nodes still exist at this level)

Position cursor to correct position (MOVE).

Output reject strategy and logic node number
(TRMPUT).

IF (logic exists at this node) then

Get the option name from the option file
(GOPTNM).

Get the list of classes present (GCLIST).

Print out option name and list of classes
on line below (TRMPUT).

IF (undisplayed children exist) then

Print fan to right of box (LINSEG).

ENDIF

ELSEIF (logic is incomplete or complete) then

Print out reject strategy and logic node
number (TRMPUT).

Get list of classes present (GCLIST).

IF (number of classes is .GT 1) THEN

Print 'INCMPLT, in upper box (TRMPUT).
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Print class list in lower box (TRMPUT).

ELSEIF (number of classes is .EQ. 1) then

Get the design node name (LIGDCN).

Print the design node name in the lower
partition (TRMPUT).

ELSE

Print '*REJECT*' in upper partition
(TRMPUT).

ENDIF

ELSE

Print nothing (the logic node is in the
free list of the LI file).

ENDIF

If (box should be drawn) draw it (LINSEG).

If (line should be drawn back to parent) then

Draw it (LINSEG).

ENDIF

ENDWHILE

ENDWHILE

Print name of logic tree, time, and classes present
at top of display.

Print design data set tree and node name, class
count, and dimensionality at bottom of display.

UNTIL (the whole logic tree was displayed only on the
first display)

Put up option list at user's terminal (MENU).

RETURN
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DRAWLOG

FILES:

CM - communications LI - logic inf~ormation
HS - history LV - logic value
Instrumentation OLPARS options

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CMGLOG CMGOTH CMGSCN EQUALA ERASE
GCLIST GLSTRC GOPTNM INSFLT INSINI
INSINT INSRET LIGCNM LIGCOP LIGDCN
LIGDSN LIGLOG LIGSTR LINSEG MENU
MOVE QEXIT OPENEX OPENTR PROMPT
TRMGET TRMPUT WRTNOW

SEE ALSO:

DRAWTREE

HISTORY:

designed by David A. Birnbaum September 19, 1978

programmed by Dave Tipton May 29, 1981
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PROGRAM NAME: DRAWTREE

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DRAWTREE displays a selected OLPARS data tree, showing
the structural relationship between the various nodes
of the tree.

PROGRAM USAGE:

User types in 'DRAWTREE'.

USER INTERACTION:

The user is asked for the name of the data set to be
drawn.

ALGORITHM / NOTES:

Obtain a tree name and a class name from user.

Obtain a full tree structure.

Determine a cutoff level for drawing.

IF (no error has occurred in the structure)

IF (cutoff level is at the senior node)

Show as much of the structure as possible

ELSE

Determine the horizontal separation distance
between each level in the tree.

Determine the vertical separation distance
between the lowest nodes.

Determine the position of nodes in the display
and lines to be drawn between the nodes.

Display the node names.

Draw the connecting lines.

IF (the whole tree has not been displayed)

Display the incomplete node lines.
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ENDIF

ENDIF

ELSE

Tell user "tree structure in error."

ENDIF

Put up option list.

FILES:

CM - communications Instrumentation
HS - history
TI - tree information
TL - tree list --------- OLPARS option file

iEERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CHARFL, CMGOTH, CMGSCN, EQUALA, ERASE, GDSTRC, INSFLT,
INSINI, INSINT, INSRET, LENGA, LINSEG, MENU, MOVE,
OEXIT, OPENFX, OPENTR, PROMPT, TIGET, TIGHDR, TISRCH,
TRMGET, TRMPUT, WRTNOW

SEE ALSO:

DRAWLOG

HISTORY:

designed by Steven Haehn August 7, 1978

programmed by Mark Maginn and Steven Haehn Dec. 16, 1980
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DSCRMEAS

PROGRAM NAME: DSCRMEAS

CATEGORY: Measurement Evaluation Command

PROGRAM DESCRIPTION:

DSCRMEAS opens the TI file for the current data set and
gets the number and list of names of the lowest nodes.
The DI and DV file headers are created. From the
means and variances of each of the lowest node
classes, the M(ij) discriminant values are com-
puted and stored as entries in the DV file. From
the M(ij) discriminants, the M(i) and M discrim-
inant values are computed and stored as entries
in the DV file.

Next, the asterisk array in DI is initialized and
the discriminant values are searched to find the
class and class pair best discriminated by each
measurement. This information is stored as
part of the DI file header. Then the overall dis-
criminant values (the M's) are ranked and stored
in DI entry 1 (there is only 1 DI file entry in
rank order format).

RODISP is called and an overall ranking is
displayed. DSCRMEAS concludes by calling MENU
to put up the list of measurement evaluation
subsidiary commands.

NOTE: This command can run in excess measurement
mode.

PROGRAM USAGE:

User types in 'DSCRMEAS'.
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ALGORITHM / NOTES:

Some Definitions:

SUM = the sum of ... (addition)

NCLASS = the number of classes in the data set

NDIM = the vector dimensionality

X = all vectors in a class

X(k) = the kth component (measurement) of all vectors
in a class

N(I) = the number of vectors in class I

MEAN(X(k),I) = the mean value of the kth component of
the vectors in class I

STDDEV(X(k),I) = the standard deviation of the kth
component of the vectors in class I

VAR(X(k),I) the variance of the kth component of the
vectors in class I
[ STDDEV (X(k), I) ] **2

NOTE: (this value corresponds to the diagonal position
(k,k) in the covariance matrix).

The following discriminant measures will be computed
by 'DSCRMEAS'.

M(I,J,X(k)) = the discriminant measure for
differentiating class I from class J
using measurement X(k)

M(I,X(k)) = the discriminant measure for
differentiating class I from all
other classes using measurement X(k)

M(X(k)) the discriminant measure for distinguishing
all classes using measurement X(k)
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Discriminant Measure Computations:

(1) M(I,J,X(k)) z

[ MEAN(X(k),I) - MEAN(X(k),J) ] '*2

[(N(I)-1) * VAR(X(k),I) + (N(J)-1) * VAR(X(k),J)]

for I = I to NCLASS - 1
J = I + 1 to NCLASS

k = 1 to NDIM

Note: this computation results in
(NCLASS * (NCLASS - 1)) /2 discriminant measure
vectors each of length NDIM

(2) M(I,X(k)) = SUM [ M(I,J,X(k)) I

for I = 1 to NCLASS
J 1 1 to NCLASS; J not equal to I

k 1 1 to NDIM

Note: this computation results in NCLASS discriminant

measurement vectors each of length NDIM

(3) M(X(k)) z SUM C M(I,X(k)) I

for I = 1 to NCLASS
k = 1 to NDIM

Note: this computation results in 1 discriminant
measurement vector of length NDIM

FILES:

CM - communication
DI - display information
DV - display values
HS - history (indirectly used)
INSTRU.DAT (instrumentation dump) - (indirectly used)
OP - option (indirectly used)
TI - tree information (for CDS)
TL - tree list (indirectly used)
TV - tree vector (for CDS)

REFERENCED BY:

OLPARS User.
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SUBPROGRAMS REFERENCED:

CMGCDS, OMOOTH, DIPNAM, DIPROE, DIPROH, DIPROI, DVGROE,
DVPROE, DVPROH, ERASE, GLONOD, INSCHR, INSFLT, INSINI,
INSINT, INSRET, MENU, OEXIT, OPENEX, OPENTR, PRECPT,
RODISP, RSORTD, SETOPT, TIGCOP, TIGET, TIGMN, TIGVAR,
TRXPUT, TVGVEC, UIDCMS

HISTORY:

designed by Kermit Klingbail July 31, 1978

programmed by Donna Morris December 11, 1981
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DSCVTH

PROGRAM NAME: DSCVTH

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

DSCVTH computes an N-dimensional vector and a threshold
from the two 2-dimensional end points of a boundary line
segment drawn on a two-dimensional subspace projection
of an N-dimensional data set. This discriminant vector
and threshold value are utilized in determining which
side of a boundary a sample point falls.

PROGRAM USAGE:

CALL DSCVTH(XI,Y1,X2,Y2,XCONVX,YCONVX,NDIM,XPROJ,YPROJ,
THRESH,DSCRMV)

INPUT ARGUMENTS:

X1, Y1 - REAL; the x and y coordinates of the first
endpoint of the boundary line segment

X2, Y2 - REAL; the x and y coordinates of the second
endpoint of the boundary line segment

XCONVX - REAL; the x coordinate of the convex point

YCONVX - REAL; the y coordinate of the convex point

NDIM - INTEGER; the dimensionality of the data set

XPROJ - REAL array (NDIM); x projection vector

YPROJ - REAL array (NDIM); y projection vector

OUTPUT ARGUMENTS:

THRESH - REAL; the threshold value

DSCRMV - REAL array (NDIM); the discriminant vector

201

1 nil~ l I II I Il II I II I II I II III II



OLPARS Program Specifications
DSCVTH

ALGORITHM / NOTES:

Compute the vector d (dx,dy) such that d is
perpendicular to the boundary line segmen' For
two lines to be perpendicular, one slope must be
the inverted negation of the other slope. Since,
by definition, the slope of the boundary line is
(Y2-Y1)/(X2-Xl), then the slope of the perpendicular
must be -(X2-Xl)/(Y2-YI). Using a point-slope
formula, we can find the equation of the vector. The
x and y coordinates are in the form:

dx = Y2 - Y1
dy = - (X2 - X1)

Project the convex point and boundary endpoint onto
d. The formula for the projection of c onto d is:

2
((d:c) / norm(d) ) * d

where : represents the dot product and norm is the
length of the vector. For our use,

2
norm(d) * d is a constant used in all

computations, and thus can be ignored everywhere
without affecting the results. Thus, the projection
formula becomes a simple dot product, and we have:

pConvx = (Xconvx * dx) + (Yconvx * dy)
and

pEndPt = (X2 * dx) + (Y2 * dy)

To assure that the convex point actually falls within
the convex boundary, the projected convex point value
must be greater than or equal to the projected end-
point value. If this is not the case, the slope of the
vector d is negated and the projected endpoint is
negated. Thus,

IF (projected convex point.lt.projected endpoint) THEN

Replace dx by -dx.

Replace dy by -dy.

Replace pEndPt by -pEndPt.

ENDIF

Place the projected endpoint value into the threshold
value.
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DSCVTH

Compute the discriminant vector using the formula:

dscrm(i) = (dx * Xproj(i)) + (dy * Yproj(i))

RETURN

END

FILES:

instrumentation file

REFERENCED BY:

Two-space group logic and structure analysis subroutines

SUBPROGRAMS REFERENCED:

1NSFLT, INSPGM, INSRET

HISTORY:

designed by Kermit Klingbail September 28, 1978

programmed by Jill King January 14, 1981
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DSPROJ

PROGRAM NAME: DSPROJ

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

DSPROJ projects a data set onto a projection vector or
projection vectors for one-space or two-.space displays.
DSPROJ is used only in the S1 and S2 structure analysis
commands. It operates class by class, projecting the
vectors from a class onto the chosen projection
vector(s). The results are stored in the DV file,
the DI file entry for each class is updated and the
original minimum and maximum projection coordinates
are computed and stored in the DI file.

PROGRAM USAGE:

CALL DSPROJ(FIDTI,FIDTV,FIDPV,FIDDI,FIDDV,ET,SLTNO,

ONETWO)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file

FIDPV - INTEGER; the file descriptor of the PV file

FIDDI - INTEGER; the file descriptor of the DI file

FIDDV - INTEGER; the file descriptor of the DV file

ET - INTEGER array (TABSIZ); the entry table
of the data tree

SLTNO - INTEGER; the slot number of the current data
node

ONETWO - INTEGER; 1 for one-space, 2 for two-space
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ALGORITHM / NOTES:

Get the projection vector(s) from the PV file (PVGHDR,
PVGENT)

Get the number of lowest nodes (classes), the entry
slot numbers, and the names of the nodes (GLONOD).

DO WHILE (there are more classes to be projected).

Get a class (TIGCOP) and its mean vector (TIGMN).

Project the mean vector onto the projection vector(s)
and store results in DV file.

DO WHILE (there are more vectors in the class).

Get a vector from that class (TVGVEC).

Project it onto the projection vector(s).

Update x(min), x(max), (y(min), y(max)).

Store projected vector in next DV file entry
(DVPVEC).

ENDDO

Create DI file entry for this class (DIPENT).

ENDDO

Store x(min), x(max), (y(min), y(max)) values in DI file
as original and current (DIPMAX).

Store total number of vectors in DI header (DIPHDI).

Update the next available entry pointer in the
DV file header.

RETURN

FILES:

TI - tree information
TV - tree vector
PV - projection vector
DI - display information
DV - display value
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REFERENCED BY:

All S1 and S2 commands except SICRDV, S2CRDV

SUBPROGRAMS REFERENCED:

TIGCOP, TVGVEC, DVPVEC, DIPHAX, DIPHDI, DIFENT, PVGHDR,

PVGENT, TIGMN, GLONOD, PROJCT, TIGNAM

HISTORY:

designed by Dave Birnbaum July 17, 1978

programmed by Donna Morris June 1,1979
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PROGRAM NAME: DTRENAME

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

Change the name of an OLPARS data tree.

PROGRAM USAGE:

User types in 'DTRENAME'.

USER INTERACTION:

The name of the data tree to be changed is
requested from the user, along with the new
name of the tree.

FILES:

CM - communications
TL - tree list
TI - tree information
TV - tree vector
HS - history
OLPARS option
Instrumentation

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLOSTR, CMGOTH, EQUALA, ERASE, INSINI, INSRET.
LGLTRE, MENU, OEXIT, OPENFX, OPENTR, PROMPT, RENAMT,
TLSRCH, TRMGET, TRMPUT

SEE ALSO:

LTRENAME

HISTORY:

designed by Steven Haehn Aug. 15, 1981

programmed by Steven Haehn Sept. 28, 1981
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DVEC

PROGRAM NAME: DVEC

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

DVEC allows the user to delete vectors (in a lowest node)

under the current data set.

PROGRAM USAGE:

User types in 'DVEC'.

USER INTERACTION:

The user is first asked to name a lowest node from which
vectors are to be deleted. Then the user is asked if

(1) all vectors
(2) a range of vectors
(3) or individual vectors

should be deleted.

If (2), an initial and last vector ID are requested
to be entered.

If (3), a vector ID (for each vector to be deleted)
is requested.

ALGORITHM / NOTES:

REPEAT

Erase screen and home cursor (ERASE).

Print the list of lowest nodes contained in the
current data set (TRMPUT).

Ask user for the name of a lowest node (PROMPT).

Check the name against the list of lowest nodes for
validity.

UNTIL (a correct name is entered or user quits)

Ask user for option (1), (2), or (3).
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IF (option (2) is entered) THEN

Ask user for two vector IDs representing the range of
vectors to be deleted.

ELSEIF (option (3) is entered) THEN

Ask user for individual vector IDs.

ENDIF

IF (option (1) is entered) THEN

Delete all vectors (and data node) (REARR)

ELSEIF (option (2) or (3) is entered) THEN

Locate vectors to be deleted.

Delete the vector(s) by compressing the TV file entry

IF (all vectors are deleted from node) THEN

The data node must be deleted (REARR),

ENDIF

Change the following information in the node from
which the vectors were deleted and in all nodes
above that one:

o Number of vectors
o Means
o Covariances

ENDIF

Put up option list at user's terminal (MENU).

END
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NOTE

nCov(ij) =

(oCov(ij)+oMn(i)*oMn(j))*nVec-V(i)*V(j)
------------------------------------------- nMn(i)*nMn(j)

nVec - 1

where, nCov(ij) = new covariance of measurements
i and j after vector deletion

oCov(ij) = old covariance of measurements
i and j before vector deletion

nMn(i) = new class mean measurement
after vector deletion

oMn(i) = old class mean measurement
before vector deletion

nVec = number of vectors in data class

V(i) = vector measurement

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

ADUPCM, CHKEXS, CMGCDS, CMGOTH, EQUALA, ERASE, GLONOD,
INSFLT, INSINI, INSINT, INSRET, MENU, OEXIT, OPENFX,
OPENTR, PROMPT, REARR, SBUPMC, SELCLS, TIGCOP, TIGCOV,
TIGET, TIGMN, TIPCOP, TIPCOV, TIPMN, TRMGET, TRMPUT,
TVGHDR, TVGVEC, TVPHDR, TVPVEC

HISTORY:

designed by David Birnbaum July 31, 1978

programmed by Steven Haehn July 24, 1981
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DVGHDR

PROGRAM NAME: DVGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DVGHDR gets the DV file header for one-space, two-space
and rank order displays. It is passed the file
descriptor (FID) of the DV file and an information
array (INFO). The information array is both an
input and output array. Non-negative values in
INFO are replaced with the item referred to by
the INFO array subscript (code). The codes are
as follows:

CODE ELEMENT IN DV HEADER

1 Display Code

2 OLPARS Option Number

3 Screen Coordinate Flag

4 Next Available Entry

PROGRAM USAGE:

CALL DVGHDR(FID,INFO)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DV file

INFO - INTEGER array (4); array indicating which items
to retrieve, this array is
overwritten with the values of
the items retrieved.

FILES:

DV - display value

SUBPROGRAMS REFERENCED:

FGET,TRMPUT
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SEE ALSO:

DVPHDR

HISTORY:

designed by Dave Birnbaum June 21, 1978

programmed by Donna Morris May 17,1979

212

LI



OLPARS Program Specifications

DVGROE

PROGRAM NAME: DVGROE

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DVGROE retrieves an entry from the DV file when in

rank order format.

PROGRAM USAGE:

CALL DVGROE(FIDDV,LENTNO,NDIM,VECTOR)

INPUT ARGUMENTS:

FIDDV - INTEGER; the file descriptor of the DV file
LENTNO - INTEGER; entry number to be retrieved

NDIM - INTEGER; data set dimensionality

OUTPUT ARGUMENTS:

VECTOR - REAL array (NDIM); DV file entry elements

FILES:

DV - display value

REFERENCED BY:

DSCRMEAS, PROBCONF, RANK, UNION

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET

SEE ALSO:

DVPROE

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 16, 1980
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DVGROH

PROGRAM NAME: DVGROH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:
DVGROH gets elements of DV file header when in rank

order format.

PROGRAM USAGE:

CALL DVGROH(FIDDV,DSPCOD,OPTNO)

INPUT ARGUMENTS:

FIDDV - INTEGER; the file descriptor of the DV file

OUTPUT ARGUMENTS:

DSPCOD - INTEGER; display code
OPTNO - INTEGER; option number

FILES:

DV - dislay value

REFERENCED BY:

PROBCONF

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

DVPROH

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 16, 1980
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PROGRAM NAME: DVGVEC

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DVGVEC gets a DV file entry for one- or two-space
displays. It is passed the file descriptor (FID)
of the DV file, the value 1 or 2 in IDISP (for one-
space or two-space) and an entry number (ENTNO).
DVGVEC retrieves the entry in the DV file correspon-
ding to ENTNO and places:

0 The vector ID in ID.

0 The x coordinate in XCOORD.

0 The x screen coordinate in XSCRN.

0 The y coordinate in YCOORD (for two-space
only).

0 The y screen coordinate in YSCRN (for two-

space only).

PROGRAM USAGE:

CALL DVGVEC(FID,IDISP,ENTNO,ID,XCOORD,XSCRN,YCOORD,
YSCRN)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DV file
IDISP - INTEGER; one-space or two-space code
ENTNO - INTEGER; the entry number

OUTPUT ARGUMENTS:

ID - INTEGER; the vector descriptor
XCOORD - REAL; the x coordinate
XSCRN - INTEGER; the x screen coordinate

YCOORD - REAL; the y coordinate
YSCRN - INTEGER; the y screen coordinate

FILES:

DV - display value

SUBPROGRAMS REFERENCED:

FGET
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HISTORY:

designed by Dave Birnbaum June 21,1978

programmed by Donna Morris June 5,1979
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PROGRAM NAME: DVPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DVPHDR places elements in a DV file header for one-
space, two-space and rank order displays. It is
passed the file descriptor (FID) of the DV file and
an information array (INFO). The INFO array subscript
represents the code of an item that can be referenced
by DVPHDR. A negative value in the array indicates
that the item specified by the code (subscript) is
not to be written. The codes are as follows:

CODE INFO INSERTED INTO
----------------------------------------------------

1 Display Code

2 OLPARS Option Number

3 Screen Coordinate Flag

4 Next Available Entry

PROGRAM USAGE:

CALL DVPHDR(FID,INFO)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DV file
INFO - INTEGER array(4); the information

FILES:

DV - display value

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Dave Birnbaum June 28, 1978

programmed by Donna Morris May 7,1979
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DVPRCE

PROGRAM NAME: DVPROE

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:
DVPROE stores data in an entry of the DV file in rank

order format.

PROGRAM USAGE:

CALL DVPROE(FIDDV,LENTNO,NDIM,VECTOR)

INPUT ARGUMENTS:

FIDDV - INTEGER; file descriptor of the DV file
LENTNO - INTEGER; entry number in which to store data

NDIM - INTEGER; data set dimensionality
VECTOR - REAL array (NDIM); elements to be stored

FILES:

DV - display value

REFERENCED BY:

DSCRMEAS, PROBCONF

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

DVGROE

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 16, 1980
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PROGRAM NAME: DVPROH

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DVPROH puts elements into header of DV file in rank
order format.

PROGRAM USAGE:

CALL DVPROH(FIDDV,DSPCOD,OPTNO)

INPUT ARGUMENTS:

FIDDV - INTEGER; file descriptor of the DV file
DSPCOD - INTEGER; display code
OPTNO - INTEGER; option number

FILES:

DV - display value

REFERENCED BY:

DSCRMEAS, PROBCONF

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

DVGROH

HISTORY:

designed by Kermit Klingbail October 4, 1978

programmed by Donna Morris October 16, 1980
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DVPVEC

PROGRAM NAME: DVPVEC

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

DVPVEC puts a DV file entry into a DV file for one-
or two-space displays. It is passed the following
information:

o FID - the file descriptor of the DV file.

o IDISP - A one or two indicating one-space or
two-space.

o ENTNO - The entry number in DV of the entry
to be written into.

o ID - The vector ID of the vector.

o XCOORD - The x coordinate projection.

o XSCRN - The x screen coordinate.

o YCOORD - The y coordinate.

o YSCRN - The y screen coordinate.

YCOORD and YSCRN are ignored for one-space displays.

PROGRAM USAGE:

CALL DVPVEC(FID,IDISP,ENTNO,ID,XCOORD,XSCRN,YCOORD,YSCRN)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the DV file
IDISP - INTEGER; one-space or two-space flag
ENTNO - INTEGER; the DV file entry number

ID - INTEGER; the vector descriptor
XCOORD - REAL; the x coordinate
XSCRN - INTEGER; the x screen coordinate

YCOORD - REAL; the y coordinate
YSCRN - INTEGER; the y screen coordinate

FILES:

DV - display value
Instrumentation files
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SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

DVGVEC

HISTG"-Y:

designed by Dave Birnbaum June 21, 1978

programmed by David Tipton June 4, 1979
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EIGENJ

PROGRAM NAME: EIGENJ

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

EIGENJ computes the eigenvalues and eigenvectors for a
symmetric matrix. It uses a threshold*Jacobi method for
symmetric matrices. The maximum dimension acceptable to
EIGENJ is MAXDIM.

PROGRAM USAGE:

CALL EIGENJ(MATRIX,MDIM,NDIM,VECTOR,VALUES)

INPUT ARGUMENTS:

MATRIX - REAL array ((NDIM x (NDIM + M/2);
the upper triangular part of the
symmetric iatrix read in the order:
row 1, row 2, ... row NDIM

MDIM - INTEGER; the maximum order of the matrix

NDIM - INTEGER; the order of the matrix

OUTPUT ARGUMENTS:

VECTOR - REAL array (MDIM,NDIM); the eigenvectors

VALUES - REAL array (NDIM); the eigenvalues

ALGORITM/NOTES:

For further reference, see the chapter entitled
"Jacobi's Method for Symmetrical Matrices"
((Carnahan, Luther, and Wilkes, 'APPLIED NUMERICAL
METHODS' (Publisher: Wiley) Section 4.8, p.250 - 251).

REFERENCED BY:

EIGNLG, EIGNPV

HISTORY:

designed by David Birnbaum September 6, 1978

programmed by Donna Morris June 4, 1979
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PROGRAM NAME: EIGLPV

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

EIGLPV calls EIGNLG to return in arrays the eigen-
values and eigenvectors at an incomplete logic node.
EIGLPV then puts the eigenvectors and eigenvalues
into the PV file.

PROGRAM USAGE:

CALL EIGLPV (FIDTI, FIDTV, FIDPV, NCLASS, CLIST,
ENTAB, ALLVEC, NODNUM)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file

FIDPV - INTEGER; the file descriptor of the PV file

NCLASS - INTEGER; the number of classes at the
incomplete logic node

CLIST - INTEGER array (NCLASS); the list of entry
table slot numbers of the classes in
the TI file

ET - INTEGER array (TABSIZ); the TI entry table

ALLVEC - LOGICAL; TRUE means all vectors, FALSE means
only those vectors at the logic node

NODNUM - INTEGER; the logic node number

ALGORITHM / NOTES:

Get the dimensionality and number of measurements used
(PVGHDR).

Get the measurement vector (PVGENT).

Find the eigenvalues and eigenvectors (EIGNLG).

Expand the first dimension of the eigenvector array
to the length of the measurement vector if needed,
putting zeroes in the entries corresponding to unused
measurements.
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Store eigenvectors in the PV file (PVPENT).

Sort eigenvalues in descending order and expand the
array with zeroes if any measurements were eliminated
(SORT).

Store eigenvalues in the PV file (PVPENT).

FILES:

PV - projection vector
TI - tree information
TV - tree vector

REFERENCED BY:

L1EIGV, L2EIGV, RECTLV

SUBPROGRAMS REFERENCED:

EIGNLG, PVGENT, PVGHDR, PVPENT, SORT

HISTORY:

designed by David J. Tipton January 9, 1981

programmed by David J. Tipton January 9, 1981
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PROGRAM NAME: EIGNLG

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

EIGNLG computes the covariance of the set of vectors
at an incomplete logic node. It then calls EIGENJ to
compute the eigenvalues and eigenvectors and passes
them back in EVAL and EVEC.

PROGRAM USAGE:

CALL EIGNLG (FIDTI, FIDTV, NDIM, NCLASS, CLIST, ET,
ALLVEC, NUSED, MVEC, EVAL, EVEC)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file

NDIM - INTEGER; the dimension of the data set

NCLASS - INTEGER; the number of classes

CLIST - INTEGER array (MCLASS); the list of entry
table slot numbers of the classes in
the TI file

ET - INTEGER array (TABSIZ); the TI entry table

ALLVEC - LOGICAL; TRUE means all vectors, FALSE means
only those vectors at the logic node

NODNUM - INTEGER; the logic node number

NUSED - INTEGER; the number of measurements not
eliminated within the measurement
vector

MVEC - INTEGER array (NDIM); the measurement vector

OUTPUT ARGUMENTS:

EVAL - REAL array (NDIM); the eigenvalues

EVEC - REAL array (NDIM x NDIM); the eigenvectors
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ALGORITHM / NOTES:

IF (all vectors from the classes at the logic node are
to be used in the computation) THEN

Get the mean of the class (TIGMN).

Get covariance matrix of the class (TIGCOV).

Get the number of vectors in the class (TIGCOP).

ELSE

Compute covariance matrix of the class vectors
that lie at the logic node (LOGMNC).

ENDIF

WHILE (there are more classes from the logic node)

IF (all vectors from the classes at the logic node
are to be used in the computation) then

Get the mean of the class (TIGMN)

Get the covariance matrix of the class (TIGCOV)

Get the number of vectors in the class (TIGCOP)

ELSE

Compute covariance matrix of the class vectors
that lie at the logic node (LOGMNC).

ENDIF

Add to covariance matrix computation for entire set
of classes (COMBIN).

ENDWHILE

Eliminate the rows and columns of the covariance
matrix that correspond to the measurements to be
eliminated (COLAPS).

Compute eigenvalues and eigenvectors (EIGENJ).

RETURN

REFERENCED BY:

L1EIGV, L2EIGV, RECTLV
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SUBPROGRAMS REFERENCED:

COLAPS, COMBIN, EIGENJ, LOGM!NC
TIGCOP, TIGCOV, TIGMN

HISTORY.*

designed by David A. Birdbaun September 13, 1978

programmed by David Tipton January 7, 1981
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EIGNPV

PROGRAM NAME: EIGNPV

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

EIGNPV is passed the file descriptors of the TI and PV
files and the entry number of the node. in the data set
where the covariance matrix can be found. EIGNPV re-
trieves the covariance matrix, computes the eignevalues
and eigenvectors (via EIGENJ) and sets up the PV file
for the subroutines that will follow.

PROGRAM USAGE:

CALL EIGNPV(FIDTI,FIDPV,ENTNO)

INPUT ARGUMENTS:

FIDTI - INTEGER; file descriptor of the TI file
FIDPV - INTEGER; file descriptor of the PV file
ENTNO - INTEGER; the entry number in the TI file of the

data set

ALGORITHM / NOTES:

Determine what measurements are to be included in the
computation.

Get the covarianze matrix. If measurements are
to be eliminated from the computation, remove
corresponding rows and columns from the covariance
matrix (COLAPS).

Compute eigenvalues and eigenvectors (EIGENJ).

Place them into the PV file (PVPENT), putting zeros
in the ignored measurements.

RETURN

FILES:

TI - tree information

PV - projection vector

REFERENCED BY:

S1EIGV, S2EIGV
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SUBPROGRAMS REFERENCED:

COLAPS, EIGENJ,PVGENT,PVGHDR,PVPENT,TIGCOV

HISTORY:

designed by Dave BirnbaLm September 6, 1978

programmed by Donna Morris May 17,1979
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EIGNXFRM

PROGRAM NAME: EIGNXFRM

CATEGORY: Transformation Command

PROGRAM DESCRIPTION:

EIGNXFRM generates a new tree of equal or lower dimen-
s.onality by transforming the selected. data set, using
the eigenvectors which correspond to the selected eigen-
values (the selected eigenvalues consist of the thres-
hold eigenvalue and all eigenvalues above it in the
list).

PROGRAM USAGE:

User types in 'EIGNXFRM'.

USER INTERACTION:

The user is asked if he wants a line printer copy of the
eigenvalues and eigenvectors. He is asked to type in a
threshold and a new treename.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Call ESETUP to open the CM, DI, TL, PV, and current data
set tree files. ESETUP will call UIXFRM to ask the user
for the name of the new data tree to be created.

Compute the eigenvalues and eigenvectors (EIGNPV).

Display the decreasing list of eigenvalues on the screen
and ask the user if (s)he wants a lineprinter listing
(EIGPRT).

Obtain threshold value from user (GTHRSH) and determine
which eigenvectors to project on.

Call EXFRM to perform the transformation.

Save the transformation matrix if the user so desires
(SAVMAT).

Put up option list at user's terminal (MENU).

END
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To compute new mean vectors and covariance
matrices let:

n = dimension of the original data set

m =number of eigenvalues chosen (the
dimension of the new data set)

V = a mean vector of a node in the old
tree

C = the covariance matrix of a node
in the old tree

A = the m by n matrix whose rows consist
of the m eigenvectors corresponding
to the m chosen eigenvalues

Then the new mean vector and new covariance

matrix of the node are given by:

Ax' and AC times the transpose of A

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLOSTR, EIGNPV, EIGPRT, ERASE, ESETUP
EXFRM, GTHRSH, INSINI, INSRET, MENU, OEXIT, OPENFX
PVGENT, SAVMAT, TRMPUT

SEE ALSO:

MATXFRM, NORMXFRM

HISTORY:

designed by Dave Birnbaum September 8, 1978

programmed by Donna Morris January 1, 1982
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EIGPRT

PROGRAM NAME: EIGPRT

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

EIGPRT is passed the file descriptors of the PV and CM
files. It displays the eigenvalues from the PV file
and asks the user if he wishes a printout of them.
If EIGPRT is set to TRUE, the calling program quits.

PROGRAM USAGE:

LOGICAL EIGPRT

IF(EIGPRT(FIDPV,FIDCM))

INPUT ARGUMENTS:

FIDPV - INTEGER; the file descriptor of the PV file
FIDCM - INTEGER; the file descriptor of the CM file

ALGORITHM / NOTES:

Display eigenvalues on terminal screen (PVGHDR, PVGENT,
TRMPUT)

IF (printout of eigenvalues and eigenvectors is required
(PROMPT, TRMGET)) THEN

Set up output file for printout (OPENS, PRINTR,
FILPUT)

ENDIF

RETURN

FILES:

PV - projection vector

REFERENCED BY:

S1EIGV, S2EIGV, L1EIGV, L2EIGV, REPROJECT
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SUBPROGRAMS REFERENCED:

CLOSE, CMGCDS, CMGOTH, CMGSCN, EQUALA,
ERASE, FILPUT, INSPGM, INSRET, OPENS,
PRINIR, PROMPT, PVGENT, PVGHDR, TRMGET,
TRM PUT

HISTORY:

designed by Dave Birnbaum June 19, 1978

programmed by Donna Morris June 10, 1979
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ELIFRE

PROGRAM NAME: ELIFRE

CATEGORY: Logic Tree File Access Routine

PROGRAM DESCRIPTION:

ELIFRE enters a Logic Information entry into the free

list of the LI file.

PROGRAM USAGE:

CALL ELIFRE (FDLI, LOGNDS, NODCNT)

INPUT ARGUMENTS:

FDLI - INTEGER; Logic Information file descriptor

LOGNDS - INTEGER array(MAXCLS*(MAXCLS+1)/2);
list of logic nodes to be entered
into 'free' list

NODCNT - INTEGER; the number of logic nodes in 'LOGNDS'

FILES:

LI - logic information

REFERENCED BY:

KILLND

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, LIGCOP, LIPCOP, LIPLOG, OEXIT,
TRMPUT

SEE ALSO:

DLREGN

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Mar. 11, 1981
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PROGRAM NAME: ELIMEA

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

ELIMEA is called by certain S1 and S2 commands to ask the
user if measurements are to be ignored in the computation
of the projection vectors. ELIMEA sets the measurement
vector in the PV file.

PROGRAM USAGE:

LOGICAL ELIMEA
IF(ELIMEA(FIDFPV,FIDCM,NDIM))

INPUT ARGUMENTS:

FIDPV - INTEGER; the file descriptor of the PV file
FIDCM - INTEGER; the file descriptor of the CM file
NDIM - INTEGER; the dimension of the data set

ALGORITHM / NOTES:

IF (user wishes to eliminate measurements) THEN

Ask for the numbers of the measurements to be
eliminated (PROMPT).

Set the measurement vector in the PV file (PVPENT).

ELSE

Set the coordinates of the measurement vector to
all ones (FVPENT).

ENDIF

Set the number of measurements used in the PV file
header.

SUBPROGRAMS REFERENCED:

CMGOTH,EQUALA,PVPENT,PVPHDR,PROMPT,TRMGET
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DIAGNOSTICS:

ELIMEA is set to TRUE if the user wishes to quit the
program or if the user eliminates all of the
measurements.

HISTORY:

designed by Dave Birnbaum August 9, 1978

programmed by Donna Morris May 22,1979
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EQUALA

PROGRAM NAME: EQUALA

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

EQUALA compares two strings for equality. If
the strings are equal, a true value is returned
as the function value. If the strings are not
equal, i.e., don't match in length or characters,
a false value is returned as the function value.

LENI and LEN2 specify the length of the character
strings being tested for equality. If both LENI
and LEN2 are zero, then the corresponding strings (see
below) must have an end-of-string (EOS) symbol
attached to them (EOS in OLPARS is a zero).
In order for the strings to be considered
equal by equala, the EOS must occur in
the same position in both strings.

EXACT is a logical switch indicating whether or
not the 'case' of the characters being compared is
important.

Note, the characters are stored one per integer

word.

PROGRAM USAGE:

LOGICAL EQUALA

IF(EQUALA(STRNG1,LEN1,STRNG2,LEN2,EXACT))

INPUT ARGUMENTS:

STRNG1 - INTEGER array (MAXLIN + 1); the first
character string

LENi - INTEGER; the length of the first character
string

STRNG2 - INTEGER array (MAXLIN + 1); the second
character string

LEN2 - INTEGER; the length of the second character
string
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EXACT - LOGICAL; 'true' means the 'case' of the
alphabetic characters must match
too (i.e., lower case a is not
equal to upper case A).
'false' means the case of the
alphabetic characters being compared
is unimportant (i.e., lower case a
equals upper case A).

OUTPUT ARGUMENTS:

EQUALA - LOGICAL; 'true' when the two character strings
are equal, 'false' when they are not
equal

REFERENCED BY:

UPPER LEVEL ROUTINES

SUBPROGRAMS REFERENCED:

VALUEA

HISTORY:

designed by Steve Haehn February 26,1979

programmed by Steve Haehn February 26,1979
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EQUALS

PROGRAM NAME: EQUALS

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

EQUALS compares tw6 strings for equality. If
the strings are equal, a true value is returned
as the function value. If the strings are not
equal, i.e., don't match in length or characters,
a false value is returned as the function value.

LENI and LEN2 specify the length of the character
strings being tested for equality. If both LENI
and LEN2 are zero, then the corresponding strings (see
below) must have an end-of-string (EOS) symbol
attached to them (EOS in OLPARS is a zero).
In order for the strings to be considered
equal by equals, the EOS must occur in
the same position in both strings.

EXACT is a logical switch indicating whether or
not the 'case' of the characters being compared is
important.

Note, the characters in the string are stored in a
FORTRAN Hollerith field. Under RSX-I1M FORTRAN IV,
a Hollerith character string is stored 2 characters
to one integer word.

PROGRAM USAGE:

LOGICAL EQUALS

IF(EQUALS(STRNG1,LEN1,STRNG2,LEN2,EXACT))

INPUT ARGUMENTS:

STRNG1 - INTEGER array (MAXLIN + 1); the first
character string

LENI - INTEGER; the length of the first character
string

STRNG2 - INTEGER array (MAXLIN + 1); the second
character string

LEN2 - INTEGER; the length of the second character
string
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EXACT - LOGICAL; 'true' means the 'case' of the
alphabetic characters must match
too (i.e., lower case a is not
equal to upper case A).
'false' means the case of the
alphabetic characters being compared
is unimportant (i.e., lower case a
equals upper case A).

OUTPUT ARGUMENTS:

EQUALS - LOGICAL; 'true' when the two character strings
are equal, 'false' when they are not
equal

REFERENCED BY:

UPPER LEVEL ROUTINES

SUBPROGRAMS REFERENCED:

VALUES

HISTORY:

designed by Steve Haehn February 26,1979

programmed by Steve Haehn February 26,1979
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PROGRAM NAME: ERASE

CATEGORY: Terminal I/O (graphic, system dependent)

PROGRAM DESCRIPTION:

ERASE erases the terminal screen and homes the cursor
it not automatically done. (Homing the cursor means
to move it to the upper left-hand corner of the
screen.)

PROGRAM USAGE:

CALL ERASE

HISTORY:

designed by Steven Haehn April 5, 1978

programmed by Steven Haehn April 1, 1981
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EV iSP

?ROGRAM NAME: EViS?

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

EVIS? (evaluate one-space logic) takes an individual
vector and "passes" it against the logic resulting
from boundaries drawn on a one-space projection.
It is also used by RESTRUCT to determine which region
a vector falls in.

PROGRAM USAGE:

CALL EVlSP(NBOUND,NDIM,VECTOR,DSCRMV,THRSHL,THRSHR,
REGION)

INPUT ARGUMENTS:

NBOUND - INTEGER; the number of boundaries drawn

NDIM - INTEGER; the dimension of the current data set

VECTOR - REAL array (NDIM); the vector to be evaluated

DSCRMV - REAL array (NDIM); the discriminant vector

THRSHL - REAL; the left-most threshold value

THRSHR - REAL; the right-most threshold value

OUTPUT ARGUMENTS:

REGION - INTEGER; the region in which the vector lies
REGION = LEFT (or 1) if the vector

falls to the left of the
left-most boundary

REGION = RIGHT (or 2) if the vector
falls to the right of the
right-most boundary

REGION = MIDDLE (or 3) if the vector
falls between the two
boundaries
(ignored for one boundary)
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ALGORITHM / NOTES:

IF (right threshold value .1t. left threshold value) THEN

Reverse the two values.

ENDIF

Compute the dot product of vector and discriminant.

IF (dot product .ge. right threshold value) THEN

The vector lies in the right region.

ELSE

IF ((number of boundaries.eq.2) and (the dot product
.gt. the left threshold value)) THEN

The vector lies in the middle region.

ELSE

The vector lies in the left region.

ENDIF

ENDIF

RETURN

FILES:

instrumentation file

REFERENCED BY:

CRLOG1, RESTRUCT

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET
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SEE ALSO:

suisP

HISTORY:

designed by Ke-'i.. Klingbai). October 3, 1978

programmed by Jill King January 26, 1981
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EV2SP

PROGRAM NAME: EV2SP

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

EV2SP (evaluate two-space logic) takes an individual
vector and "passes" it against the logic resulting
from boundaries drawn on a two-space projection. EV2SP
is also used by RESTRUCT to determine in which region
a vector lies.

PROGRAM USAGE:

CALL EV2SP(NBOUND,NSEGM1,TNSEGM,NDIM,VECTOR,DSCRMV,
THRESH,REGION)

INPUT ARGUMENTS:

NBOUND - INTEGER; the number of boundaries drawn

NSEGM1 - INTEGER; the number of line segments in the
first boundary

TNSEGM - INTEGER; the total number of line segments
contained in both boundaries combined

NDIM - INTEGER; the dimension of the current data set

VECTOR - REAL array (NDIM); the vector to be evaluated

DSCRMV - REAL array (EXMLIM,MAXSEG); the discriminant
vector for each line segment of each
boundary, where MAXSEG is the maximum
number of boundary line segments allowed
in two boundaries and thus is equal to 10

THRESH - REAL array (TNSEGM); the threshold values for
each line segment of each boundary
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OUTPUT ARGUMENTS:

REGION - INTEGER; the region in which the vector lies
REGION = LEFT (or 1) if the vector falls

on the convex side of the
first boundary

REGION = RIGHT (or 2) if the vector falls
on the convex side of the
second boundary

REGION = MIDDLE (or 3).if vector falls in
the excess region

ALGORITHM / NOTES:

DO iz1,number of line segments in the first ooundary

Compute the dot product of the vector and the
discriminant of the ith boundary line segment.

IF (the dot product is less than its corresponding
threshold value) THEN

BREAK

ENDIF

ENDDO

IF (each dot product is greater than or equal to its
corresponding threshold value) THEN

The vector lies in the LEFT region.

ELSEIF (the number of boundaries equals one) THEN

The vector lies in the RIGHT region.

ELSE

DO im1,number of line segments in the second boundary

Compute the dot product of the vector and the
discriminant of the ith boundary line segment.
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IF (the dot product is less than its corresponding

threshold value) THEN

The vector lies in the MIDDLE region.

BREAK

ELSEIF (this is last time through loop) THEN

The vector lies in the RIGHT region.

ENDIF

ENDDO

ENDIF

RETURN

FILES:

instrumentation file

REFERENCED BY:

CRLOG2, RESTRUCT

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET

SEE ALSO:

SU2SP

HISTORY:

designed by Kermit Klingbail October 3, 19T8

programmed by Jill King January 14, 1981
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EVALBM

PROGRAM NAME: EVALBM

CATEGORY: Logic Design Routine (system dependent)

PROGRAM DESCRIPTION:

EVALBM evaluates the bit map, found in a logic informa-
tion (LI) file entry, that represents the number of
classes present (residing) at a specific logic node.
Depending on the directional flag setting, EVALBM will
either create a list of subscript pointers from the bit
map, or create the bit map from a list of subscript
pointers.

PROGRAM USAGE:

CALL EVALBM(BITMAP,DIRECF,CPRSNT,NCPRS)

INPUT ARGUMENTS:

BITMAP - REAL array (2); bit map representing the
classes residing at a logic node (input
argument when DIRECF is 'true')

DIRECF - LOGICAL; directional flag indicating which
direction evaluation should occur
(true; BITMAP->CPRSNT, false;
BITMAP<-CPRSNT)

CPRSNT - INTEGER array (50); a list of subscripts
(pointers) designating classes present
at a logic node (input argument when
DIRECF is 'false')

NCPRS - INTEGER; the number of classes present at a
node (the number of bits turned on in
BITMAP when DIRECT is 'true' or the
number of subscripts found in CPRSNT
when DIRECF is 'false')

OUTPUT ARGUMENTS:

BITMAP - REAL array (2); same as above (however, is
output argument when DIRECF is
'false')

CPRSNT - INTEGER array (50); same as above (however, is
output argument when DIRECF is 'true')
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ALGORITHM/NOTES:

Users of this program should use the variables 'TO' and
'FROM' to represent the logical constants 'true' and
'false,' respectively. This will enable you to read
your program easier (i.e., know which direction the eval-
uation is occurring), e.g.,

CALL EVALBM(BITMAP,TO,CPRSNT,NCPRS)
CALL EVALBM(BITMAP,FROM,CPRSNT,NCPRS)

Also, the bitmap is interpreted differently when only
one class is present at the given logic node.
The first element of the bitmap points directly to the
class name found in the header.

REFERENCED BY:

NAMELOG, GCLIST

HISTORY:

designed by Steve Haehn September 15, 1978

programmed Donna Morris August 10, 1980
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EVALU8

PROGRAM NAME: EVALU8

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

EVALU8 evalutes a vector against a logic. It returns the
logic node number to which the vector was assigned and
any pertinent error information.

PROGRAM USAGE:

LOGICAL EVALU8

IF(EVALU8(FDLI,FDLV,NDIM,VECTOR,NODNUM,INDREJ,REJNOD,

ERRINF))

INPUT ARGUMENTS:

FDLI - INTEGER; the file descriptor of the LI file

FDLV - INTEGER; the file descriptor of the LV file

NDIM - INTEGER; the vector dimensionality

VECTOR - REAL array (MAXDIM); the vtctor to be evaluated

OUTPUT ARGUMENTS:

NODNUM - INTEGER; the node number to which the vector was
assigned

INDREJ - LOGICAL; TRUE means that the vector was rejected
by an independent reject strategy at
NODNUM. Otherwise 'INDREJ' is FALSE.

REJNOD - LOGICAL; TRUE means that NODNUM is a reject node

ERRINF - REAL array (MAXCLS + 1); the error information
passed by back routines PAIRLG, NMDIST,
and CLDBVC. ERRINF(1) will be the
logic code indicating the type of loLic
creating the error information.

EVALU8 - LOGICAL; returns FALSE if logic evaluation
cannot continue.
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EVALU8

ALGORITHM / 
NOTES:

NOTE

9/16/81 - EVALU8 is not complete. BOOLEAN logic,
CLOSED DECISION BOUNDARY logic, and NEAREST NEIGHBOR
logic sections need to be written, along with some of
the subroutines that these sections call. The
algorithm below, however, will refer to these logics
in order to provide a design for future coding of
these sections.

Set NODNUM = 1 (NODNUM will contain the logic node
number at which the vector resides at any point in
the evaluation process. It is initialized at 1
corresponding to the senior node of the logic tree).

Initialize INDREJ and REJNOD to FALSE.

Get the LI file entry for NODNUM.

REPEAT i

IF (there is an independent reject strategy at
NODNUM) THEN

Get its first entry (GTRGNI).

Get the Boolean statement (GBOOLS).

Test the vector (INTRPB).

IF (the vector was rejected by the strategy) THEN

Set INDREJ TRUE.

RETURN

ENDIF

ENDIF

IF (logic type 1 1 (pairwise)) THEN

IF (the logic information for NODNUM is not
currently stored in the Fisher common area
FSHBLK) THEN

Set up the fisher pairwise common area
(SUFISH).
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Indicate that the information for NODNUM is

currently in the fisher common area.

ENDIF

Call PAIRLG to evaluate the pairwise logic on the
vector. PAIRLG returns an index into the array
of logic node numbers (assigned logic nodes)
underneath the fisher node. If the node to which
the vector was assigned is a reject node, PAIRLG
will set REJNOD to TRUE. PAIRLG also returns, as
error information, the vote counts (one vote
count for each class at the fisher node).

Use the index returned by PAIRLG for determining
the logic node number to which the vector was
assigned. set NODNUM to this number.

ERRINF=1) FISHER PAIRWISE LOGIC

BREAK

ELSEIF (logic type = 2 (group logic) and subtype 1
(one-space)) THEN

IF (the logic information for NODNUM
(discriminant and thresholds) is not
currently stored in the one-space group
logic common area GP1BLK) THEN

Set up the one-space group logic common
area (SU1SP)

Indicate that the information for NODNUM is
currently in the one-space group logic
common area.

ENDIF

Call EV1SP to determine which region the vector
falls in.

Determine which node number is associated with
this region (look at 'logic nodes associated
with regions 1,2, and 3 array' in the common
area).

Set NODNUM = this node number.

ELSEIF (logic type = 2 (group logic) and subtype 2
(two-space)) THEN
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IF (the logic information for NODNUM
(discriminant and threshold) is not
currently stored in the two-space group
logic common area GP2BLK) THEN

Set up the two-space group logic common
area (SU2SP)

Indicate that the information for NODNUM is
currently in the two-space group logic
common area.

ENDIF

Call EV2SP to determine which region the vector
falls in.

Determine which node number is associated with
this region (look at 'logic nodes associated
with regions 1,2, and 3 array' in the common
area).

Set NODNUM z to this node number.

ELSEIF (logic type = 2 (group logic) and subtype 3
(Boolean)) THEN

Get Boolean statement from logic block (GTRGNI,
GBOOLS).

Evaluate vector against it (INTRPB) to get TRUE
or FALSE.

Set NODNUM = corresponding node number.

IF (NODNUM is a reject node) THEN

Set REJNOD = TRUE.

ENDIF

ELSEIF (logic type = 3 (NMV)) THEN

IF (the logic information for NODNUM is not
currently stored in the NMV common area
NMVBLK) THEN

Set up the NMV common area (SUNMV).

Indicate that the information for NODNUM is
currently in the NMV common area.

ENDIF
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Call NMDIST to evaluate the NMV logic on the
vector. NMDIST returns an index into the array
of logic node numbers (assigned logic nodes)
underneath the NMV node. If the node to which
the vector was assigned is a reject node, NMV
will set REJNOD to TRUE. NMV also returns, as
error information, the 'distances' of the vector
from each class at the NMV node.

ELSEIF (logic type = 4 (closed decision boundary))
THEN

Call CLDBVC to evaluate the closed decision
boundary logic. CLDBVC returns the logic node
number and an array of distances.

ELSEIF (logic type = 5 (Nearest Neighbor)) THEN

CALL EVALNN which does the following:

IF (the logic information for NODNUM is not
currently stored in the nearest neighbor
logic block)THEN

Write logic information to the nearest
neighbor common area.

Open the reference pattern TI file (OPENTR).

Check that the reference pattern classes
are in the same order as the classes at
the logic node.

Write TI reference pattern counts and pointers
to the nearest neighbor common area.

Close the reference pattern TI file and open

the TV file (CLOSTR and OPENTR).

ENDIF

Call NNBREV to evaluate the vector.

End of EVALNN algorithm.

ENDIF

Get LI file entry for logic node NODNUM.

UNTIL (vector resides at a lowest logic node, i.e.,
one with only one assigned class, or a reject node)
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IF (there is an independent reject at NODNUM) THEN

Get its first entry (GTRGNI).

Get its Boolean statement (GBOOLS).

Test the vector (INTRPB).

IF (vector is rejected) THEN

Set INDREJ TRUE.

ENDIF

ENDIF

RETURN

SUBPROGRAMS REFERENCED:

CLDBVC, EV1SP, EV2SP, EVALNN, GBOOLS, GTRGNI, INSINT,

INSPGM, INSRET, INTRPB, LIGENT, NMDIST, NNCLAS, PAIRLG,
SUFISH, SUNMV, SUISP, SU2SP

HISTORY:

designed by Dave Birnbaum October 13, 1978

programmed by Donna Morris September 16, 1981
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EXFRM

PROGRAM NAME: EXFRM

CATEGORY: TRANSFORMATION ROUTINE

PROGRAM DESCRIPTION:

EXFRM produces a new data tree which is an eigen-
vector transformation of the current data set. The
transformation procedure involves multiplying each
vector by the eigenvector transformation matrix and
adjusting the means and covariances of all nodes.

PROGRAM USAGE:

LOGICAL EXFRM

IF (EXFRM(CDTREE,CRSLT,NDTREE,NDIM,NOEIGV,MATRIX))

INPUT ARGUMENTS:

CDTREE - INTEGER array (TRELEN); the current data
tree name

CRSLT - INTEGER; the TI file entry table slot number
of the current node

NDTREE - INTEGER array (TRELEN); the new data tree
name

NDIM - INTEGER; the dimension of the current data
set and the new tree

NOEIGV - INTEGER; the number of eigenvalues used to
compute the eigenvector transforma-
tion matrix being used in the
creation of the new data tree

MATRIX - REAL array (MAXDIM,NOEIGV); the eigenvector
transformation matrix which will be
used to transform the current data
set

OUTPUT ARGUMENTS:

EXFRM- LOGICAL; if 'true', indicates the transformation
was successful. if 'false' indicates
the calling routine should exit.
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ALGORITHM / NOTES:

A key feature of the following algorithm is that
the entry table slot numbers with which nodes are
identified do not change in the new tree. This way
a minimum number of pointers in the TI file entries
need to be adjusted. (See section in Programmer's
Reference Manual on 'Creating New Trees from Old
Trees')

Open the current data set tree files and create
the new data tree files (OPENTR, CREATR).

Read in the counts and pointers of the current node
(senior node in the new tree).

Save the total number of vectors in the current tree.

INTIALIZE:

number of nodes = 0
node level = 1
save current node level
vector pointer in the new tree I
set senior node name to be '
parent pointer 0
sibling pointer 0

REPEAT

Number of nodes = number of nodes + 1

Transfer the TI file entry of the node.

Adjust the node level if necessary.

Entry table slot number of the current
node = Number of nodes.

IF (node is a lowest node) THEN

DO I = 1,number of vectors at this node

Retrieve and transform the vector
(TVGVEC,TVPVEC).

ENDDO

Set vector pointer.
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IF (this is the first lowest node encountered)

Set the lowest node back pointer to -1.

ENDIF

ENDIF

Retrieve and adjust the mean array (TIGMN,TIPMN).

Retrieve the covariance array and transform it
into a variance array (TIGCOV).

Perform an eigenvector transformation on the
variance array (MXFRM).

Transform the new variance array into a covariance
array and store it (TIPCOV).

UNTIL (there are no more nodes to be transformed)

Set the lowest node link pointer of the last lowest
node to -1.

Write the new TI and TV file headers (TIPHDR,TVPHDR).

Senior node pointer in TI header equals the slot
number of the current data set node.

FILES:

TI - Tree Information (current and new tree) file
TV - Tree Vector (current and new tree) file
instrumentation file

REFERENCED BY:

MATXFRM, NORMXFRM

SUBPROGRAMS REFERENCED:

CLOSTR, CREATR, GNXTND, INSFLT, INSINT, INSPGM,
INSRET, MXFRM, OPENTR, TIGCAP, TIPET, TIPHDR
TIPMN, TIPNAM, TRMPUT, TVGVEC, TVPHDR, TVPVEC

HISTORY:

designed by Jill King April 22, 1981

programmed by Jill King April 22, 1981
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EXPAND

PROGRAM NAME: EXPAND

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

EXPAND takes a lower triangular matrix that has been
COLAPSed, and expands it out to the specified size.
The measurements added are zeros. They are added in
the rows and columns which are indicated by zeros in
the mask vector.

PROGRAM USAGE:

CALL EXPAND(OLDMAT,NEWMAT,OLDDIM,NEWDIM,MVEC)

INPUT ARGUMENTS:

OLDMAT - REAL array((OLDDIM*(OLDDIM+1))/2); The old
matrix to be expanded.

OLDDIM - INTEGER; the exact dimensionality of the old
matrix.

NEWDIM - INTEGER; the exact dimensionality of the new
matrix.

MVEC - INTEGER array(NEWDIM); The mask vector.
1 - use old measurement
0 - add a zero

OUTPUT ARGUMENTS:

NEWMAT - REAL array((NEWDIM*(NEWDIM+1))/2); The NEW
expanded matrix. NEWMAT and OLDMAT can be the
same.
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ALGORITHM / NOTES:

DO UNTIL (all new values have been put in)

IF (the row or column is not in the old matrix) THEN

NEWMAT(index) = 0.0

ELSE

NEWMAT(index) = OLDMAT(oldindex)

ENDIF

ENDDO

REFERENCED BY:

NMVBSU

SEE ALSO:

COLAPS

HISTORY:

designed by John W. Tenney March 26, 1981

programmed by John W. Tenney March 26, 1981
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PROGRAM NAME: EXT1ST

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

EXTiST is passed two arrays containing the 'x1 and
'y' points of a boundary (BNDYX,BNDYY), the border
points in screen coordinate value (XMIN,YMIN,XMAX,
YMAX), and an index into the array of points (PNTPOS).

Using the index to the present point, a new first
point is found that lies on a border - an extension
of the present boundary segment.

PROGRAM USAGE:

CALL EXTiST (NEWX,NEWY,BNDYX,BNDYY,XMINYMIN,XMAX,YMAX,
FIRSTX,FIRSTY,PNTPOS)

INPUT ARGUMENTS:

BNDYX - REAL; array of 'x' boundary points in
a boundary

BNDYY - REAL; array of 'y' boundary points in
a boundary

XMIN - REAL; minimum 1x' screen coordinate

YMIN - REAL; minimum 'y' screen coordinate

XMAX - REAL; maximum 'x' screen coordinate

YMAX - REAL; maximum 'y' screen coordinate

PNTPOS - INTEGER; the current point in the boundary

OUTPUT ARGUMENTS:

NEWX - REAL; 'x' coordinate returned from 'rXint'

NEWY - REAL; 'y' coordinate returned from 'rYint'

FIRSTX - REAL; the 'x' coordinate that has been
extended to the border

FIRSTY - REAL; the 'y' coordinate that has been
extended to the border
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ALGORITHM / NOTES:

Determine where the 'x' coordinates are in
relation to the border (window)

Determine where the 'y' coordinates are in
relation ot the border (window)

Calculate the new first point (x,y)

FILES:

Instrumentation file

REFERENCED BY:

REDRAW

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, RXINT, RYINT

HISTORY:

designed by Mark Maginn September 15, 1980

programmed by Mark Maginn September 15, 1980
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EXTLST

PROGRAM NAME: EXTLST

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

EXTLST is passed two arrays containing the 'x' and
'y' points of a boundary (BNDYX,BNDYY), the border
points in screen coordinate value (XMIN,YMIN,XMAX,
YMAX), and an index into the array of points (PNTPOS).

Using the index to the present point, a new last
point is found that lies on a border - an extension
of the present boundary segment.

PROGRAM USAGE:

CALL EXTLST (NEWX,NEWY,BNDYX,BNDYY,XMIN,YMIN,XMAX,YMAX,
FINALX,FINALY,PNTPOS)

INPUT ARGUMENTS:

BNDYX - REAL; array of 'x' boundary points in
a boundary

BNDYY - REAL; array of 'y' boundary points in
a boundary

XMIN - REAL; minimum 'x' screen coordinate

YMIN - REAL; minimum 'y' screen coordinate

XMAX - REAL; maximum 'x' screen coordinate

YMAX - REAL; maximum 'y' screen coordinate

PNTPOS - INTEGER; the current point in the boundary

OUTPUT ARGUMENTS:

NEWX - REAL; 'x' coordinate returned from 'rXint'

NEWY - REAL; 'y' coordinate returned from 'rYint'

FINALX - REAL; the 'x' coordinate that has been
extended to the border

FINALY - REAL; the 'y' coordinate that has been
extended to the border
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ALGORITHM / NOTES:

Determine where the 'x' coordinates are in
relation to the border (window)

Determine where the 'y' coordinates are in
relation ot the border (window)

Calculate the new last point (x,y)

FILES:

Instrumentation file

REFERENCED BY:

REDRAW

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, RXINT, RYINT

HISTORY:

designed by Mark Maginn September 15, 1980

programmed by Mark Maginn September 16, 1980
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FCGENT

PROGRAM NAME: FCGENT

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

FCGENT reads a logical entry from the file code

table

PROGRAM USAGE:

CALL FCGENT(FID,LEN,FLPTR,NAME)

INPUT ARGUMENTS:

FID - INTEGER; file descriptor of the file code
table

OUTPUT ARGUMENTS:

LEN - INTEGER; file code table logical entry

number

FLPTR - INTEGER; file code table free list pointer

NAME - LOGICAL'1 ARRAY; filename portion of a file
code table entry

FILES:

FCT - File Code Table

REFERENCED BY:

GEN

SUBPROGRAMS REFERENCED:

FGET

SEE ALSO:

FCPENT

HISTORY:

designed by Steven Haehn January 30,1979

programmed by Donna Morris March 2,1979
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FCGHDR

PROGRAM NAME: FCGHDR

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

FCGHDR reads the file code table header

PROGRAM USAGE:

CALL FCGHDR(FID,NXTAVL,NUSED,LSTFEN,LSTENT)

INPUT ARGUMENTS:

FID - INTEGER; file descriptor of the file code table

OUTPUT ARGUMENTS:

NXTAVL - INTEGER; next available entry in the file code
table

NUSED - INTEGER; number of filled entries in the file
code table

LSTFEN - INTEGER; last free entry in the file code table

LSTENT - INTEGER; last entry in the file code table

FILES:

FCT - File Code Table

REFERENCED BY:

GEN

SUBPROGRAMS REFERENCED:

FGET

SEE ALSO:

FCPHDR

HISTORY:

designed by Steven Haehn January 30,1979

programmed by Donna Morris March 2,1979
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PROGRAM NAME: FCPENT

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

FCPENT writes a logical entry to the file code table

PROGRAM USAGE:

CALL FCPENT(FID,LEN,FLPTR,NAME)

INPUT ARGUMENTS:

FID - INTEGER; file descriptor of the file code
table

LEN - INTEGER; file code table logical entry number

FLPTR - INTEGER; file code table free list pointer

NAME - LOGICAL*1 ARRAY; filename portion of a file
code table entry

FILES:

FCT - File Code Table

REFERENCED BY:

GEN

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

FCGENT

HISTORY:

designed by Steven Haehn January 30,1979

programmed by Donna Morris March 2,1979
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FCPHDR

PROGRAM NAME: FCPHDR

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

FCPHDR writes out the file code table header

PROGRAM USAGE:

CALL FCPHDR(FID,NXTAVL,NUSED,LSTFEN,LSTENT)

INPUT ARGUMENTS:

FID - INTEGER; File descriptor of the file code table

NXTAVL - INTEGER; Next available entry in the file
code table

NUSED - INTEGER; The number of filled entries in
the file code table

LSTFEN - INTEGER; Last free entry in the file code table

LSTENT - INTEGER; Last entry in the file code table

FILES:

FCT - File Code Table

REFERENCED BY:

GEN

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

FCGHDR

HISTORY:

designed by Steven Haehn January 30,1979

programmed by Donna Morris March 2,1979
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PROGRAM NAME: FCREAT

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

FCREAT will create a block I/O file using file control
service routines under RSX-11M V3.1.

PROGRAM USAGE:

INTEGER FCREAT
N = FCREAT (FILNAM,SAVFLG)

INPUT ARGUMENTS:

FILNAM - LOGICAL'1 array; file name represented by ASCII
characters

SAVFLG - INTEGER; 0 = file to be saved after closing
1 = file to be deleted upon closing

ALGORITHM / NOTES:

The logical unit number is the function value returned.

If an error is found, the value returned is -1.

REFERENCED BY:

Level I subroutines and utility programs

HISTORY:

designed by Steve Haehn January 19, 1979

programmed by Davo Tipton March 12, 1979
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FCTOPN

PROGRAM NAME: FCTOPN

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

FCTOPN will open the file code table and fill in the
file access and control table with the proper parameters.
The file descriptor (FID) of the file code table is
returned.

PROGRAM USAGE:

CALL FCTOPN(FID,ACCESS)

INPUT ARGUMENTS:

ACCESS - INTEGER; read, write, or update access to the
file code table

OUTPUT ARGUMENTS:

FID - INTEGER; file descriptor of the file code table

ALGORITHM / NOTES:

This routine has the following named common block:

FACT - The File Access and Control Table

FILES:

FCT - File Code Table

REFERENCED BY:

GEN

SUBPROGRAMS REFERENCED:

FOPEN, GETFID

HISTORY:

designed by Steve Haehn January 30,1979

programmed by Donna Morris March 2,1979
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PROGRAM NAME: FGET

CATEGORY: Level I File Access Subroutine (system dependent)

PROGRAM DESCRIPTION:

FGET returns to the calling program the number of FORTRAN
REAL elements requested by the program from an OLPARS
user file. The first parameter of FGET, FID, is used to
determine which FACT entry describes the file to be
accessed. From the parameters specifying the logical
entry of the file and the first element, plus information
in the FACT entry (header number of elements and logical
entry number of elements), it is possible for FGET to
compute the "absolute" element address in the file of the
first element to be retrieved. Dividing this address by
the number of elements per physical record (constant for
all files) will give the physical record number contain-
ing the first element. Comparing the required physical
record number to the physical record number currently
contained in the memory buffer determines if the element
requested is already in memory; if it is, it is returned
to the calling progr2m; if it is not, a new physical
record must be read into the buffer. However, before
reading the new physical record, a check of PF (put flag)
determines if any elements of the current physical record
were changed by a write (FPUI) operation. If so, the
memory buffer is written to the file before the new
physical record is read into the buffer.

PROGRAM USAGE:

INTEGER FGET
N = FGET(FID,LEN,FEN,NOE,RBUF)

INPUT ARGUMENTS:

FID - INTEGER; FACT entry for the file

LEN - INTEGER; the logical entry number withir file
(0 indicates header)

FEN - INTEGER; first element, within the logical
entry, to be returned

NOE - INTEGER; the number of elements to be returned
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OUTPUT ARGUMENTS:

RBUF - REAL array (NOE); an array large enough to
store NOE elements

FGET - INTEGER; the number of real elements returned
to the calling program. FGET returns
-1 if an end-of-file is encountered

ALGORITHM / NOTES:

This routine has the following named COMMON blocks:

FACT - the File Access and Control Table which
is described in the EASSON Final Report,
Section 3.3.

REFERENCED BY:

All level II file reading routines.

SEE ALSO:

FPUT

HISTORY:

designed by Steve Haehn July 4, 1978

programmed by Donna Morris February 10, 1979

272

LU :



OLPARS Program Specifications
FILEIN

PROGRAM NAME: FILEli

CATEGORY: Utility Command (system dependent)

PROGRAM DESCRIPTION:

FILEIN takes a "system" file in the user's directory of
a specified format (see below) and uses it to create an
OLPARS tree within an OLPARS user's directory.

PROGRAM USAGE:

User types in 'FILEIN'.

USER INTERACTION:

The user is asked:

1) for a file name - the name of the file to be
converted to an OLPARS data tree.

2) for a tree name - the name of the OLPARS data tree
to be created.

3) whether or not there is a numeric vector identifier

on each vector.

4) for the number of keywords found on each vector.

5) for the dimensionality of the data set.

ALGORITHM / NOTES:

Erase screen.

Ask user for a tree name and a file name.

WHILE (the tree name is not unique within the TL file)

Tell the user about it and ask for a new name.

ENE IHILE

Ask user if a vector id. is present on each vector.

Ask user for the number of keywords present on each
vector.

Ask user for the dimensionality of the vectors.
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REPEAT

Obtain a class name from the raw vector.

Ignore any optional vector id. or optional keywords.

Read a vector and write it to the class name file.

IF (the class name is not the same as the previous
class name)

Close the previous class name file.

Open new class name file

IF ('open' fails)

Create a new class name file.

Set the number of vectors counter to zero.

ENDIF

ENDIF

Increment the number of vectors counter.

Write vector to class name file

UNTIL(end of file on user's input)

Close the last opened class name file.

Create a tree file pair.

Create a senior node (without means and covs.)
in the TI file.

Create lowest nodes (without means and covs.)

WHILE (not all class name files have been used)

Obtain a class name.

Open a class name file

Put vectors in the TV file.

Compute meansnd covariances for a class
and the senior node.

Place means and covariances in TI file entry
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Close and delete class name file.

ENDWHILE

Place the means and covs. for the senior node in
TI file.

Put up menu.

END

NOTE

Since vectors may be read in any order, a separate
file is used to gather the vectors of a class into a
contiguous group. (Each vector is appended to its
appropriate CLASSNAME file.) Once the OLPARS tree is
created, the CLASSNAME files should be destroyed.
Also, FILEIN can currently create what can be
considered an 'invalid' OLPARS data tree. The tree
consists of a senior node and one lowest node (usually
there must be at least two lowest nodes under any
intermediate node). Throughout OLPARS there is no
other way to obtain a tree with only one lowest node
under an intermediate node. This type of tree is
being allowed so that single vectors or classes may be
added to existing trees via the APPEND command.

OLPARS data file input format

------- > 1-4 character class name,
optional vector identifier,
optional keyword 1,

(Keywords have an arbitrary
length and may be imbedded
with blanks)

optional keyword N,
Xl,

(vector elements)

one vector -> Xndim;

/* (end of file indicator)
(optional under RSX-11)
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FILES:

TI - tree information 'N' classname files
TV - tree vector CM - communication
TL - tree list user input file
HS - history

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSBL, CLOSE, CLOSFX, CLOSTR, CMGOTH, CREATR, FMNCOV,
GETVEC, INSINI, INSINT, INSRET, MENU, OEXIT, OPENBL,
OPENFX, TIPCAP, TIPET, TIPHDR, TIPNAM, TRMPUT, TVGVEC,
TVPHDR, TVPVEC, USRI01

DIAGNOSTICS:

Only the first 5 vectors with invalid dimensionalities
will be reported to the user. Any errors occurring
after the first five will not be listed, but the total
number of "bad" vectors will be given.

SEE ALSO:

FILEOUT

HISTORY:

designed by Steven Haehn July 17, 1978

programmed by Steven Haehn June-July 1979
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PROGRAM NAME: FILEOUT

CATEGORY: Utility Command (system dependent)

PROGRAM DESCRIPTION:

FILEOUT takes an OLPARS data tree structure (2 files) and
converts it to a "system" file of a specified format (see
below). The "system" file will be left in the OLPARS
user's directory.

PROGRAM USAGE:

User types 'FILEOUT'

USER INTERACTION:

The user specifies:

1. the tree to be converted to a "system" file
2. the "system" file name
3. the field width of a vector measurement
4. the number of decimal positions in the

measurement output field (precision)

ALGORITHM / NOTES:

OLPARS data file output format

------ > 1-4 character class name,
xl
* (vector elements)

one vector -> xndim;

I* (end of file indicator)

FILES:

TI - tree information user vector text file
TV - tree vector HS - history
TL - tree list Instrumentation
OLPARS option
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REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSTR, CLOS$, CMGCDS, CMGOTH, EQUALA, ERASE, ERRSET,I
GNXTND, GTLUN, INSINI, INSINT, INSHET, MENU, QEXIT,
OPENFX, OPENTR, OPEN$, PACKB, PROMPT, TIGET, TIGHDR,
TRMGET, TRMUT, TVGVEC

SEE ALSO:

FILEIN

HISTORY:

designed by Steven Haehn July 19, 1978

programmed by Steven Haehn September 30, 1981
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PROGRAM NAME: FILGET

CATEGORY: FILE I/O (system dependent)

PROGRAM DESCRIPTION:

FILGET reads a "system" file and interprets the data
within it via a format string. Its functions are
identical with TRMGET, except that the input comes
from a file instead of a terminal.

PROGRAM USAGE:

INTEGER FILGET
, = FILGET(LUN,'format string',argl,arg2,...)

INPUT ARGUMENTS:

LUN - INTEGER; logical unit number of input
file

format string - CHARACTER; string containing conversion
specifications for variables to be read

arg1, arg2, ... - addresses of arguments to be read

OUTPUT ARGUMENTS:

FILGET - INTEGER; the number of successfully
matched and assigned input
items

-1 ; end of file reached

-2 ; universal help symbol was read

ALGORITHM / NOTES:

See ALGORITHM/NOTES section of TRMGET

REFERENCED BY:

FILEIN

SUBPROGRAMS REFERENCED:

$FCHNL
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DIAGNOSTICS:

FILGET will return a -1 value on end-of-file.

SEE ALSO:

FILPUT, TRMGET, TRMPUT

HISTORY:

designed by Steven Haehn July 24, 1978

programmed by Curry Bartlett Feb. 22, 1979

modified by Dave Tipton May 14, 1979

KNOWN BUGS:

For each logical unit that FILGET accesses, there must
be a separate input buffer (e.g., buffl, buff2...) and
set of buffer character pointers (e.g., lcoul-bcoul...
see code). Thus, currently, FILGET can only read 1 input
file at a time, without problems.

(SOLUTION: Create a separate .PSECT region for these
buffers, which is expandable at task build
time. Then use an indexing function that
will return the address of the appropriate
buffer when needed.)
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PROGRAM NAME: FILPUT

CATEGORY: FILE I/O (system dependent)

PROGRAM DESCRIPTION:

FILPUT formats and writes data to a "system" file.
I - functions are identical to TRMPUT, except that
t.-, output goes to a file instead of a terminal.

PROGRAM USAGE: A

CALL FILPUT(LUN,'format string',argl,arg2,...)

INPUT ARGUMENTS:

LUN - INTEGER; logical unit number of output

file

format string - HOLLERITH character string

argl,arg2,... - address of arguments to be written out

ALGORITHM / NOTES:

See ALGORITHM/NOTES section of TRMPUT

REFERENCED BY:

FILEOUT

SUBPROGRAMS REFERENCED:

$FCHNL

SEE ALSO:

FILGET, TRMGET, TRMGLB, TRMPUT

HISTORY:

designed by Steven Haehn July 24, 1978

programmed by Curry Bartlett Jan. 15, 1979
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PROGRAM NAME: FISH

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

FISH projects an unknown vector on the Fisher direction
and determines which class of a class pair the vector
should receive a vote for.

PROGRAM USAGE:

INTEGER FUNCTION FISH

I = FISH(VEC,NUM,THRSHD,NDIM,FISHDR)

INPUT ARGUMENTS:

VEC - REAL array (NDIM); the vector

NUM - INTEGER; the number of thresholds to use

THRSHD - REAL array (5); the five Fisher thresholds

NDIM - INTEGER; the dimension

FISHDR - REAL array (NDIM); the coefficients of the
Fisher direction

OUTPUT ARGUMENTS:

FISH - INTEGER; 1 = class 1
2 = class 2
3 = neither class

REFERENCED BY:

PAIRLG

SEE ALSO:

FISHER

HISTORY:

designed by John W. Tenney July 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: FISHER

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

FISHER constructs and evaluates the Fisher pairwise dis-
criminant logic. It calculates the pairwise discriminant
vector as well as the orthogonal discriminant vector for
each pair of classes. The latter is saved for possible
future use. Five thresholds for each pair of classes are
also calculated at this time. The Fisher discriminant
may be calculated using either the sum of the scatter
matrices or the sum of the covariance matrices; also, any
measurements may be eliminated from the calculation.
After the logic has been evaluated, the user may choose
to change the number of thresholds or the minimum vote
count and reevaluate the logic. A description of the
Fisher pairwise logic follows.

Fisher pairwise discriminant logic (fisher) is con-
structed by computing optimal linear discriminants and
thresholds to distinguish between every pair of classes
(subclasses) within a designated group. The linear
discriminant is the Fisher linear discriminant given by:

d(ij) = alpha * INVERSE(W(ij)) * delta(ij)

where

delta(ij) = Mean(i) - Mean(J)

W(ij) = (Nvec(i)-1) * Cov(i) +
(NvecCj)-1) * Cov(j)

z sum of t'e within-class scatter matrices
or

(ij) = Cov(i) + Cov(j)
= sum of the within-class
covariance matrices

Mean(i) = mean vector of class I

Cov(i) = covariance matrix for class I

Nvec(i) = number of vectors in class I
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alpha = a normalizing constant such that
the length of d(ij) is 1. The numeric
sign of 'alpha' is chosen such that the
projected mean of class(i) is greater than
the projected mean of class(j) for all i<j

(e.g. for 3 classes C1, C2, and C3 there are 3
possible class pairings; C1 vs C2, C1 vs C3,
and C2 vs C3 (C2 vs C1 is not allowed). Note,
first class subscript is always less than
second class subscript. The numeric sign of
'alpha' is such that the projected mean of C1,
(d(1,2),Mean(C1)), is greater than the projected
mean of class C2, (d(1,2),Mean(C2)), that is,
the projected mean of the first class of a class
pair is greater than the projected mean of the
second class of the class pair.

To continue:

(d(1,3),Mean(C1)) > (d(1,3),Mean(C3))
(d(2,3),Mean(C2)) > (d(2,3),Mean(C3))

(d(ij),Mean(i)) > (d(ij),Mean(j)) )

Once the within-group pairwise discrimination is
complete, the pairwise decisions are combined to produce
a final decision. The group of classes might be the
original K classes of the "current data set," or the
group might be composed of a subset of K. In the case
where the user does not subdivide the K classes,

(s)he would compute K[(K - 1)/2] pairwise dis-
criminants. The resultant logic for this example is
shown in Figure 1.

The output from the 'ij' box for a vector X is either a
zero or a one, depending on the value of (d(ij), X) and
the threshold option chonen. A one is a vote for class
'i' and a zero is a vote for class 'J'. If (d(ij), X)
lies outside the specified region, a vote for neither
class is obtained.
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VOTE COUNTERS

d(1,2),
-- CLASS Cl ---

Cl/C2 \ /

-- -- - - ----------------------- I

I I

\ /

/ \
I/ \

d(1,3)
CLASS C2 '

MAXIMUM
Cl/C3 \ I

X- VOTE m>

SELECTOR

I ~/

------ CLASS Ck --

C(k-l)/Ck 1

Figure 1 -Pairwise Logic

285

/W



OLPARS Program Specifications
FISHER

The votes for each class are collected and a final
decision is made according to the class with the most
votes. If there is a tie, the decision is made for the
class with the largest apriori probability. If the
apriori probabilities of the tied classes are equal, the
vector is rejected. The vector is also rejected if the
maximum class vote is less than a minimum vote count.

Under the Fisher discriminant logic option, the user can
select 1, 2, 3, or 4 threshold options which result in
the different boundaries shown in Figure 2.

In Figure 2, 'm(O)' is the estimated mean of class '0'
projected onto the discriminant direction 'D', i.e.,

m(O) = transpose(D) * Mean(O)

= (d(ij), Mean(O))

If 'E' is considered the first class and '0' considered
the second class of a class pair, OLPARS will
automatically set the thresholds:

t(1) = Mean(O) - delta(E,O)/2

t(2) = Mean(O) + delta(E,O)/3

t(3) = Mean(O) + delta(E,O)/2

t(4) = Mean(E) - delta(E,O)/3

t(5) = Mean(E) + delta(E,O)/2

Notational Description for Figure 2:

m(O) - mean of class '0'
t(1) - first threshold (5 thresholds total)
d(ij) - discriminant vector of the ith and jth class
D - d(ij)
X - arbitrary class vector
(D,X) - vector X evaluated against discriminant

> - relational operator 'greater than'
=> - relational operator 'greater than or equal to'
< - relational operator 'less than'
<= - relational operator 'less than or equal to'
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a) One Threshold for class pair (E vs 0)

o 0o eE e
0 o e

0 0 e e
0 0 e e

0 o e a e
0o e e

0 e eo
-------------------------------------------------------- >

mu(O) t(3) m(E)

Vote for class 'E' if (D,X) > t(3)

Vote for class '0' if CD,X) <= t(3)

b) Two Thresholds for class pair (E vs 0)

o 0o eE e
0 o e e

0 00 e e
0 o e
0 oe e

0 eo eI
0 e 0 e

------------------------------------------------------- ------ ----------------------

M(O) 'm(E)

t( .( t4)

Vote for class 'E' if (D,X) > t(4)

Vote for Class '0' if (D,X) < t(2)

NO0 VOTE if t(2) <= (D,X) <= t(LM

Figure 2 -Threshold Options for Fisher Pairwise
Logic (Here class pair E vs 0)
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c) Three Thresholds for class pair (E vs 0)

o 0o e Ee
0 It 0I

00 e e

o 0 e e
0 o e e

0 e o E
--------------------------------------------------------- -----------------------

t(1 M(0) t(3) m(E) t(5)

Vote for class 'E' if t(3) < (D,X) < t(5)

Vote for class '0' if t(1) < (D,X) <z t(3)

NO VOTE if (D,X) <= t~l) or (D,X) => t(5)

d) Four Thresholds for class pair (E vs 0)

o00 e E e4
0 o e C

0 o e C
0 o e e
0 oe Ie
0 eo e

0 C 0 e
---------------------------------------------------- ------ -----------------------

M(O) Im(E)

Vote for class 'E' if t(l4) < (D,X) < tC5)

Vote for class 10' if t(1) < (D,X) < t(2)

NO VOTE if (D,X) <= W() or t(2) <= (D,X) <= t(4

or (D,X) => t(5)

Figure 2 -Threshold Options for Fisher Pairwise

Logic (continued)
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PROGRAM USAGE:

User types in 'FISHER'.

ALGORITHM / NOTES:

Erase screen and home the cursor (ERASE).

Get set up for logic operation (SETUP).

Set up logic block for Fisher pairwise. This includes
determining which measurements and vectors to use,
computing, if necessary, the covariance matrices of the
classes, computing the Fisher and orthogonal directions
and storing these quantities in the pairwise le-gic block
(FISHSU,FISHSL).

Prompt user for number of thresholds and insert this
number in the proper entry for each class pair
(FISHTH).

Prompt user for minimum vote count and insert in

pairwise logic block (entry 1) (FISHVC).

Reset the logic elements in the TV file (KILLND).

Put up option list at user's terminal (MENU).

END

SUBPROGRAMS REFERENCED:

CHKEXS, CMGCDS, CMGLOG, CMPLOG, ERASE, FISHSL, FISHSU,
FISHTH, FISHVC, INSINI, INSRET, KILLND, LIPCOP, MENU,
OEXIT, OPENFX, SETUP, TRMPUT

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: FISHMOD

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

FISHMOD is designed to modify an existing FISHER logic
node. The user is given a list of logic nodes with
FISHER logic. After the node is selected, the user is
prompted for a new minimum vote count and number of
thresholds.I4
To evaluate the modified logic, use PWEVAL.

PROGRAM USAGE:

User types in 'FISHMOD'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE)..

Display a list of PAIRWISE logic nodes (GETLST,TRMPUT).

Ask user to enter a PAIRWISE logic node number (PROMPT).

Save old mini um vote count (GTRGNI).

Prompt user for a new minimum vote count and set
corresponding flag in LV file (FISHVC).

Prompt user for number of thresholds and store in logic
block (FISHTH).

IF (user wishes to quit) THEN

save old minimum vote count (PTRGNI).

Fix temporary logic elements in the TV file (KILLND).

Put up option list at user's terminal (MENU)

END

REFERENCED BY:

OLPARS user
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SUBPROGRAMS REFERENCED:2
CHKEXSO CMGCDS, CMGLOG, CMGOTH, ERASE, FISHTH, FISHVC
GETLST, GTRGNI, INSINI, INSRET, KILLND, LIGCOP, LIGSTR
MENU, QEXIT, OPENFX, OPENTR, PROMPT, PTRGNI, TRMGET

SEE TRMPUT

SEALSO:

FISHER, THRESHMOD, OPTIMLMOD, PWEVAL

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: FISHSL

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

FISHSL sets up the LI portion of the Logic Block,

and also stores the node numbers in the LV file.

PROGRAM USAGE:

SUBROUTINE FISHSL (FIDLI,FIDLV,NODNUM,TRUCLS,LVNEL,ENT1)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor for logic information

FIDLV - INTEGER; file descriptor for logic value file

NODNUM - INTEGER; current logic node number

TRUCLS - INTEGER; number of classes at the logic node

LVNEL - INTEGER; number of elements in LV file entry

ENTI - INTEGER; pointer to first LV entry
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L ALGORITHM / NOTES:

Get LI entries for the logic node corresponding to

each class plus the reject node (GNLIAE).

Store the node numbers in the LV file (PTRGNI)

DO WHILE (there are more classes + 1 for the reject node)
(reject node is done first)

In this entry set the following (LIPENT):

Logic code type = 0 (undefined).

Logic subtype = 0

Option Number = 0

Node level = node level of pairwise node plus 1

Number of nodes below 0

Entry number of parent NODNUM

Entry of first child = 0

Entry in LV of start of decision logic 0

Entry of reject strategy = 0

Data class name

Reassociated name = data class name

Modified logic flag = 0

Number of classes = 1

Bit Map (EVALBM)

ENDDO

RETURN

FILES:

LI - logic information
LV - logic value

REFERENCED BY:

FISHER
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SUBPROGRAMS REFERENCED:

EVALBM, GNLIAE, GTRGNI, INSINT, INSPGM, INSRET, LIGCLP,
LIGCN4, LIGENT, LIGSTR, LIPENT, PTRGNI

SEE ALSO:

FISHSU

HISTORY:

designed by John W. Tenney Sept. 10, 1981

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: FISHSU

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

FISHSU sets up the LV portion of the Logic Block

for FISHER logic.

PROGRAM USAGE:

SUBROUTINE FISHSU (FIDCM,FIDLI,FIDLV,FIDTI,FIDTV,NODNUM,
ALLVEC,ET,NDIM,TRUCLS,CLIST,PMODE,
QFLAG,LVNEL,ENT1)

INPUT ARGUMENTS:

FIDCM - INTEGER; file descriptor for CM file

FIDLI - INTEGER; file descriptor for LI file

FIDLV - INTEGER; file descriptor for LV file

FIDTI - INTEGER; file descriptor for TI file

FIDTV - INTEGER; file descriptor for TV file

NODNUM - INTEGER; current logic node number

ALLVEC - LOGICAL; true if user wants to use all vectors
that lie at the logic node.

ET - INTEGER array (TABSIZ); the entry table

NDIM - INTEGER; the dimensionality

TRUCLS - INTEGER; number of classes at the logic node

CLIST - INTEGER array (TRUCLS); entry table slot numbers

PMODE - INTEGER; the prompt mode flag
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OUTPUT ARGUMENTS:

QFLAG - LOGICAL; False if the user wants to quit

LVNEL - INTEGER; number of elements in LV file entry

ENTI - INTEGER; pointer to first LV entry

ALGORITHM / NOTES:

Save the number of classes for the logic block.

Allocate an LV entry for the first entry in the block.
(GNLVAE)

Allocate space for node numbers and pointers (PTRGNI).

Set first four elements of first entry

DO WHILE (there are more class pairs)

Set up pointers to the classes

Get the fisher and orthogonal directions (DCRIM)

Retrieve the means and compute the thresholds (LOGMN,
TIGMN,PROJCT)

Store the LV entries for this class pair (PTRGNR)

ENDDO

Terminate the LV region (LVPLNK).

Store the first LV entry (PTRGNI).

RETURN

FILES:

CM - communications
LI - logic information
LV - logic value
PV - projection vector
TI - tree information
TV - tree vector

REFERENCED BY:

FISHER
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SUBPROGRAMS REFERENCED:

CLOSFX, DCRIM, ELIMEA, GNLVAE, INSPGM, INSRET, LIGCOP,
LOGMN, LVPLNK, OPENFX, PROJCT, PTRGNI, PTRGNR, SETOPT,
TIGMN, TRMPUT

SEE ALSO:

FISHSL

HISTORY:

designed by John W. Tenney Sept. 10, 1981

programmed by John W. Tenney Oct. 9, 1981
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FISHTH

PROGRAM NAME: FISHTH

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

FISHTH prompts the user for the number of thresholds and
inserts this number into the pairwise logic block for
every class pair.

PROGRAM USAGE:

LOGICAL FUNCTION FISHTH

QUIT = FISHTH(FIDLV,ENT1,LVNEL,TRUCLS,PMODE)

INPUT ARGUMENTS:

FIDLV - INTEGER; the file descriptor of the LV file

ENTI - INTEGER; the entry number in LV of the first
class pair

LVNEL - INTEGER; number of elements in LV file entry

TRUCLS - INTEGER; number of classes at logic node

PMODE - INTEGER; the prompt mode flag

USER INTERACTION:

Asks user for the number of thresholds.

FILES:

LV - logic value

REFERENCED BY:

FISHER, FISHMOD

SUBPROGRAMS REFERENCED:

DLREGN, GTRGNI, GTRGNR, INSPGM, INSRET, PROMPT, PTRGNR,
TRMGET
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DIAGNOSTICS:

HISTRY:If the User wishes to quit, FISHTH is set equal to TRUE.

designed by David A. Birnbaum September 27, 1978

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: FISHVC

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

FISHVC prompts the user for a minimum vote count and
inserts it into the first entry in a pairwise logic
block.

PROGRAM USAGE:

LOGICAL FUNCTION FISHVC

QUIT = FISHVC(FIDLV,ENT1,LVNEL,PMODE)

INPUT ARGUMENTS:

FIDLV - INTEGER; the file descriptor of the LV file

ENTi - INTEGER; the entry number in LV of entry 1 of
the pairwise logic block

LVNEL - INTEGER; the number of elements in an LV entry

PMODE - INTEGER; the prompt mode flag

FILES:

LV - logic value

REFERENCED BY:

FISHER, PAIRMOD

SUBPROGRAMS REFERENCED:

GTRGNI, INSPGM, INSRET, PROMPT, PTRGNI, TRMGET, TRMPUT

DIAGNOSTICS:

FISHVC returns a value of TRUE if the user wishes to quit

HISTORY:

designed by David A. Birnbaum September 27, 1978

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: FIXKLV

CATEGORY: Data Tree Access Routine

PROGRAM DESCRIPTION:

FIXKLV is passed the file descriptor of the TI file
being updated, the entry table(EnTble), the slot
number of the new node(NewNod), the number of lowest
nodes to add(NlowNd), the number of kids to add(Nkids)
and the number of vectors to add (Nvecs).

It adds 'Nkids' to the number of children at the
parent node of the new node, then traverses the tree
via parent pointers adding 'NlowNd' to the number of
lowest nodes beneath the present node, and 'Nvecs' to
the number of vectors at the present node.

PROGRAM USAGE:

CALL FIXKLV(FDTI, ENTBLE, NEWNOD, NLOWND, NKIDS, NVECS)

INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

ENTBLE - INTEGER; the entry table of the updated tree

NEWNOD - INTEGER; the slot number of the new node

NLOWND - INTEGER; the number of lowest nodes to be added

NKIDS - INTEGER; the number of children to be added

NVECS - INTEGER; the number of vectors to be added
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ALGORITHM / NOTES:

Get the parent pointer of the new node

Update the number of children at the parent node

WHILE(parent ptr. ne. no more parents)

Update the number of lowest nodes at current node

Update the number of vectors at the current node

Obtain a new parent

ENDWHILE

END

FILES:

TI - tree information

REFERENCED BY:

APPEND, COMNOD

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, TIGCOP, TIPCOP

HISTORY:

designed by Mark Maginn August 22, 1980

programmed by Mark Maginn August 22, 1980
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PROGRAM NAME: FLUSHB

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

FLUSHB (flush block buffer) is used where it's important
to cause a file's 'in memory' buffer to be written to
the file.

PROGRAM USAGE:

CALL FLUSHB(FD)

INPUT ARGUMENTS:

FD - INTEGER; file descriptor of the block I/O file to
be flushed.

ALGORITHM / NOTES:

This program should be compiled with the F4P compiler's
/-CK switch (i.e., that is array checking is turned off).
This allows access to the PRBUFF of the File Access
Control Table outside of its declared size (because it
can be expanded at task build time).

REFERENCED BY:

GETHST, PUTHST

SUBPROGRAMS REFERENCED:

WRITEB

DIAGNOSTICS:

Bad file descriptors and write failures are mentioned to
user.

HISTORY:

designed by Steven Haehn July 20, 1979

programmed by Steven Haehn Aug 21, 1979
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PROGRAM NAME: FLUSHF, FLUSHT

CATEGORY: File, Terminal I/O (system dependent)

PROGRAM DESCRIPTION:

FLUSHF flushes (cleans out, clobbers, essentially
eradicates) the file I/O input buffer accessed by the
FILGET subroutine (useful when ignoring current lines are
desired).

FLUSHT flushes (and all the above) the terminal I/O input
buffer accessed by the TRMGET subroutine (usefulness, same).

PROGRAM USAGE:

CALL FLUSHF(LUN)
CALL FLUSHT

INPUT ARGUMENTS:

for FLUSHF -- LUN - INTEGER; the logical unit of the
file line to be flushed

ALGORITHM / NOTES:

These calls are global entry points into the TRMGET module.

REFERENCED BY:

Any file or terminal accessing routine, in particular,
MAKOPT.

HISTORY:

designed by Steven Haehn Aug. 28, 1979

programmed by Steven Haehn Sept. 4,1979

KNOWN BUGS:

SEE FILGET SPECIFICATIONS
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PROGRAM NAME: FOPEN

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

FOPEN will use RSX-11M V3.1 file control service routines

to open a block I/O file for read, update, or append.

PROGRAM USAGE:

INTEGER FOPEN
N = FOPEN (FILNAM,ACCESS)

INPUT ARGUMENTS:

FILNAM - LOGICAL'1 array; file name represented by ASCII
characters

ACCESS - INTEGER; 0 = file open for read only
1 = file open for write (update under

RSX-11M)
2 = file open for append

ALGORITHM / NOTES:

The logical unit number is the function value returned.

If an error is found, the value returned is -1.

REFERENCED BY:

Level I subroutines and utility programs

HISTORY:

designed by Steve Haehn January 19, 1979

programmed by Dave Tipton March 12, 1979
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PROGRAM NAME: FPUT

CATEGORY: Level I File Access Subroutine (system dependent)

PROGRAM DESCRIPTION:

FPUT writes out to an OLPARS user file the number of

FORTRAN REAL elements given to it by the calling program.

PROGRAM USAGE:

CALL FPUT(FID,LEN,FEN,NOE,RBUF)

INPUT ARGUMENTS:

FID - INTEGER; FACT entry for the file

LEN - INTEGER; the logical entry number within file
(0 indicates header)

FEN - INTEGER; first element, within the logical entry,

to be written out

NOE - INTEGER; the number of elements to be written out

RBUF - REAL array (NOE); an array large enough to
store NOE elements

ALGORITHM / NOTES:

This routine has the following named COMMON blocks:

FACT - the File Access and Control Table
which is described in the EASSON
Final Report, Section 3.3.

REFERENCED BY:

All level II file writing routines.

SEE ALSO:

FGET

306



OLPARS Program Specifications
FPUT

HISTORY:

designed by Steven Haehn July 4, 1978

programmed by Donna Morris February 10, 1979
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FXLTMP

PROGRAM NAME: FXLTMP

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

FXLTMP is called to adjust (fix) the temporary logic ele-
ments in the vectors stored in the TV file. It is needed
any time a modification to a logic at a node takes place.

FXLTMP searches the TV file for all vectors whose
temporary logic elements are equal to logic nodes below
the given node. It changes their elements to the given
logic node number.

PROGRAM USAGE:

CALL FXLTMP(FDLIFDLV,FDTI,FDTV,CRNTLG,NODLST,NODCNT)

INPUT ARGUMENTS:

FDLI - INTEGER; the file descriptor of the LI file
FDLV - INTEGER; the file descriptor of the LV file
FDTI - INTEGER; the file descriptor of the TI file
FDTV - INTEGER; the file descriptor of the TV file

CRNTLG - INTEGER; the current logic node number

OUTPUT ARGUMENTS:

NODLST - INTEGER array(MAXCLS*(MAXCLS+1)/2);
list of logic nodes below current logic node

NODCNT - INTEGER; number of logic nodes below current
logic node

ALGORITHM / NOTES:

Get a list of logic node numbers below the given logic
node (GNXTLN).

Get a list of classes at the given logic node (GCLIST)

For each class present at the logic node make changes to
all those vectors of that class that lie at a lower logic
node (TVGLOG,TVPLOG)

RETURN
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FILES:

LI - logic information
LV - logic value
TI - tree information
TV - tree vector

REFERENCED BY:

KILLND

SUBPROGRAMS REFERENCED:

EQUALA, GCLIST, GNXTLN, INSPGM, INSRET, TIGCOP, TIGET,

TIGHDR, TIGNAM, TVGLOG, TVPLOG

HISTORY:

designed by David A. Birnbaum September 25, 1978

programmed by Steven Haehn April 1, 1981
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PROGRAM NAME: GARBND

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

GARBND (garbage node) adds a node entry of the TI file to
the 1I file free list.

PROGRAM USAGE:

CALL GARBND(FID, SLTNO, ENTTBL)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file

SLTNO - INTEGER; the entry table slot number of the
entry to be added to the TI file free list

ENTTBL - INTEGER ARRAY; the entry table of the TI
file header

FILES:

TI - tree information

REFERENCED BY:

COMNOD

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, TIGHDR, TIPCOP
TIPET, TIPHDR

HISTORY:

designed by David A. Birnbaum August 23, 1978

programmed by David J. Tipton October 31, 1980
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PROGRAM NAME: GCLIST

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

GCLIST gets the list of class names that are at a
logic node.

PROGRAM USAGE:

CALL GCLIST(FDLI,NODNUM,CLIST,NCLAS)

INPUT ARGUMENTS:

FDLI - INTEGER; the file descriptor of the LI file
NODNUM - INTEGER; the logA. node number

OUTPUT ARGUMENTS:

CLIST - INTEGER array (NODLEN,MAXCLS); the class list

NCLAS - INTEGER; the number of classes in this list

ALGORITHM / NOTES:

The algorithm used in this program relies on the
evaluating bitmap routine generating its
'classes-present' list in numerical ascending order.

FILES:

LI - logic information

REFERENCED BY:

SETUP

SUBPROGRAMS REFERENCED:

EVALBM, INSINT, INSPGM, INSRET, LIGCLP, LIGCNM

HISTORY:

designed by David BirnBaum Sept. 14, 1978

programmed by Steven Haehn Dec. 6, 1980
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PROGRAM NAME: GDSTRC

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

GDSTRC obtains the tree structure of an OLPARS data
set (treename, nodename pair). The elements of the
tree structure, returned, are those that are necessary
for making a display of the tree structure at the
user's terminal. GDSTRC returns the lowest level of
nodes found in the tree as its function value.

PROGRAM USAGE:

INTEGER GDSTRC

LOWEST = GDSTRC(FDTI,ENTBLE,STRTND,CUTOFF,NAMES,LEVELS,
NODPTR, PARENT, NUMVEC, NODCNT, LOWCNT)

INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file
being accessed

ENTBLE - INTEGER array(TABSIZ); the entry table of TI
file

STRTND - INTEGER; slot number of the starting node in the
traversal of the data set

CUTOFF - INTEGER; the lowest level of the structure to be
returned

OUTPUT ARGUMENTS:

NAMES - INTEGER array (NODLEN,MAXCLS*2); names of all
the nodes in the structure returned

LEVELS - INTEGER array (LEVMAX +1); pointers into NODPTR
(see ALGORITHM/NOTES)

NODPTR - INTEGER array (MAXCLS*2); pointers into NAMES,
NUMVEC, PARENT arrays
(see ALGORITHM/NOTES)

PARENT - INTEGER array (MAXCLS*2); parent pointers of the
nodes within the desired tree structure
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NODCNT - INTEGER; total number of nodes found

LOWCNT - INTEGER; total number of lowest nodes found

ALGORITHM / NOTES:

If a cutoff level has been specified by setting 'CUTOFF'
to a value other than zero, any nodes at the cutoff
level, as well as any lowest nodes above that level,
will be returned as lowest nodes.

The value of the index into the 'LEVELS' array represents
the node level of the data tree being drawn.

Example: LEVELS(2), shows we are dealing with the second
level of nodes in the data tree.

Note, the level being considered will only agree with the
actual level value found in the node if the 'current
node' is the senior node of the tree. Therefore, the
index into the 'LEVELS' array may be considered the
'relative' level of the current data set.

The 'LEVELS' array contains pointers to the 'NODPTR'
array. The values in 'LEVELS' point to the first node
found at the given level.
The expression 'LEVELS(i+I) - LEVELS(i)' for values of i
from 1 to MAXIMUM LEVEL + 1 will yield the number of
nodes found at 'LEVELS(i)'.

The 'NODPTR' array contains pointers to the 'tree
information' arrays ('NAMES', 'NUMVEC', 'PARENT') The
contents of the 'tree information' arrays are in the
order as obtained by the 'gnxtnd' subprogram. The
'NODPTR' values can be considered pointers to a record
containing the following information about a node in a
data tree:

1) name of a data node
2) parent pointer of a node
3) number of vectors that lie at a data node

(0 if not a lowest node)
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The following figure sho~ws the relationship between the
'LEVELS', 'NODPTR', and 'tree information' arrays for
the given tree.

level 1

M

A B C level 2

E F G level 3 (MAXIMUM LEVEL)

LEVELS 1 1'2 15 181

1 2 5 8 (LEVELS VALUES)

NODPTR 1 12 -6 -7 13- 4 -51, 1

1 2 3 4 5 6 7

NAMES A f A E F 1 G B C
A

NUMVEC 10 10 1 6 1 8 14 1 6 18 1

PARENT 0 1 1 1 2 1 2 1 2 1 1 11

FILES:

TI - tree informatf;on

REFERENCED BY:

DRAWTREE

SUBPROGRAMS REFERENCED:

Gt4XTND, INSINT, INSPGM, INSRET, TIGCAP, TIGNAM
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DIAGNOSTICS:

If the tree structure of the data tree is corrupted,
GDSTRC will return a -1 as its function value.

SEE ALSO:

GLSTRC

HISTORY:

designed by Steven Haehn August 4, 1978

programmed by Mark Maginn and Steve Haehn Dec. 16, 1980
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PROGRAM NAME: GEN

CATEGORY: OLPARS Programmer Aids (system dependent)

PROGRAM DESCRIPTION:

The GEN utility will create all the necessary OLPARS
'fixed' files that are required by an OLPARS user and
set up the user's File Code Table which specifies the
total number of trees (data logic) an OLPARS user is
allowed to have in his directory.

PROGRAM USAGE:

See Algorithms/Notes

ALGORITHM / NOTES:

Initiating syntax for GEN is:

/EX:n expand old user by n-trees
GEN /NW:n create new user with n-trees

/LI print out a user's tree capacity

NOTE

Gen must be used while in an OLPARS user's
directory.

FILES:

Sets up a user's File Code Table and
Creates all OLPARS 'fixed' files

CM - communications
TL - tree list
LL - logic list
DI - display information
DV - display value
PV - projection vector
S1 - scratch 1
SV - saved vector
SM - saved transformation matrix
HS - history file

REFERENCED BY:

OLPARS user
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SUBPROGRAMS REFERENCED:

ASCDEC,CLOSE,CLOSFX,CREAFX,EQUALS,FCGENT,FCGHDR,
FCPENT,FCPHDR,FCREAT,F'CTOPN,FPUT,GETMCR,GETSTR,
HSPHDR,HSPREC,INDEX,LENGTH,NBLANK,OCLOSEOEXIT,TRMPUT

SEE ALSO:

Appendix C of the OLPARS Programmer and System
Maintenance Manual

HISTORY:

designed by Steven Haehn September 25, 1978

programmed by Donna Morris Feb. 28, 1979
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PROGRAM NAME: GETFID

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

GETFID searches the file access and control table
for a free file descriptor

PROGRAM USAGE:

CALL GETFID(FID)

OUTPUT ARGUMENTS:

FID - INTEGER; file descriptor to the file
access and control table

ALGORITHM / NOTES:

This routine has the following named common block:

FACT - The File Access and Control Table

REFERENCED BY:

GEN

SUBPROGRAMS REFERENCED:

TRMPUT, OEXIT

DIAGNOSTICS:

If there are no logical unit numbers available,

GETFID prints out a message and exits.

HISTORY:

designed by Steve Haehn January 30,1979

programmed by Donna Morris March 2,1979
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GETHST

PROGRAM NAME: GETHST

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

GETHST retrieves a history file record from the
instrumentation package history file, increases the tally
portion of the record (this signifies that the program
referred to by the given 'NAME' argument, has been
entered or is now executing), and writes this record back
into the history file.

PROGRAM USAGE:

CALL GETHST(NAME,NAMLEN)

INPUT ARGUMENTS:

NAME - LOGICAL*1 ARRAY; a Hollerith string representing
the name of the program
entered.

NAMLEN - INTEGER; length of the 'NAME' character string

ALGORITHM / NOTES:

The folowing variables within the common area 'HISTRY'
are changed.

HSLINK(HSP), HSNMLN(HSP), HSTALY(HSP), HSTNAM(1-9,HSP),
HSTPTR(HSP), HSP

REFERENCED BY:

INSPGM

SUBPROGRAMS REFERENCED:

CONCAT,EQUALS,FLUSHB,HASH,HSGHDR,HSGREC,HSPHDR,HSPLNK,
HSPREC,OEXIT,TRMPUT

SEE ALSO:

PUTHST
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HISTORY:

designed by Steven Haehn Feb. 23, 1979

programmed by Steven Haehn Apr. 6, 1979

32
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PROGRAM NAME: GETLST

CATEGORY: Logic Tree File Access Routine

PROGRAM DESCRIPTION:

GETLST retrieves a list of logic nodes of a particular
type according to the value of TYPE.

TYPE PROPERTY OF LOGIC NODE
------------------------------------

0 1 Incomplete

1 Pairwise

2 Group logic (one-space, two-space,
Boolean)

3 NMV

4 1 Closed decision boundary

5 Nearest Neighbor

6 Lowest

An incomplete logic node is one that has no decision
logic and has more than one class assigned to it.
A lowest logic node has no children below it in the
tree structure.

PROGRAM USAGE:

CALL GETLST(FDLI,TYPELN,NODLST,NODCNT)

INPUT ARGUMENTS:

FDLI - INTEGER; the file descriptor of the LI file

TYPELN - INTEGER; the type of logic node to be
retrieved
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OUTPUT ARGUMENTS:

NODLST - INTEGER array (MAXCLS); the list of nodes
(node numbers) that have been
requested

NODCNT - INTEGER; the number of nodes retrieved

ALGORITHM / NOTES:

This routine traverses the logic tree using GNXTLN

to pick out the set of nodes specified by TYPELN.

FILES:

LI - logic information

REFERENCED BY:

FORTLOGC, NMVMOD, SETUP

SUBPROGRAMS REFERENCED:

GNXTLN, INSINT, INSPGM, INSRET, LIGLOG, LIGSTR

HISTORY:

designed by David BirnBaum September 25, 1978

programmed by Steven Haehn Nov. 25, 1980
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PROGRAM NAME: GETOPT

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

GETOPT returns to the calling program the list of options
of the current OLPARS command. The OPTION array wil
contain the option names retrieved from the OLPARS option
file. OPTCNT will be the total number of options in the
OPTION list. OPTNO is the option number of an OLPARS
program. MENUNO is the menu number of the option given.
The combined numbers, OPTNO and MENUNO, determine the
option list to be returned to the calling program.
If the given option number does not have an option list,
OPTCNT will equal 1 and the option name 'ANYTHING' will
be returned in OPTION.

PROGRAM USAGE:

CALL GETOPT(OPTION,OPTCNT,OPTNO,MENUNO)

INPUT ARGUMENTS:

OPTNO - INTEGER; option number of an OLPARS command
MENUNO - INTEGER; the menu number of the given option

OUTPUT ARGUMENTS:

OPTION - LOGICAL *1 (10,15); the array of option names
OPTCKT - INTEGER; total number of options in the option

list

FILES:

OLPARS option file (OPTION.OLP)

REFERENCED BY:

MENU

SEE ALSO:

Appendix B, OLPARS Programmer and System Maintenance
Manual, for format of option file
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HISTORY:

designed by Steve Haehn June 28, 1978

programmed by Donna Morris August 31,1979
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PROGRAM NAME: GETPR

CATEGORY: Utility Routine

PROGRAM DESCRIPTION:

GETPR displays a list of class symbols on the screen and
prompts the user for a pair of symbols. The user may
also enter a '*' for the next class pair in sequence,
(if this is the first time the routine is called, the
first pair is returned), or a ' to exit (successfully).

PROGRAM USAGE:

INTEGER GETPR

NPAIR:GETPR(TRUCLS,NAMLST)

INPUT ARGUMENTS:

TRUCLS - INTEGER; The number of classes at the logic node

NAMLST - INTEGER array (NODLEN,TRUCLS); the li.t of class
n ames

OUTPUT ARGUMENTS:

NPAIR - INTEGER; the index to the class pair in a lower
triangular matrix

REFERENCED BY:

THRESHMOD, OPTIMLMOD

SUBPROGRAMS REFERENCED:

EQUALA, ERASE, FLUSHT, INSPGM, INSRET, TRMGET, TRMPUT

HISTORY:

designed by John W. Tenney Sept. 10, 1981

programmed by John W. Tenney Oct. 9, 1981

325



OLPARS Program Specifications
GETSTR

PROGRAM NAME: GETSTR

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

GETSTR reads a character string from the terminal

PROGRAM USAGE:

INTEGER GETSTR
N = GETSTR(LINE)

OUTPUT ARGUMENTS:

LINE - LOGICAL *1 ARRAY; character string read
from the terminal

ALGORITHM / NOTES:

The value of the function is the number of successfully
matched and assigned input items. A negative one
indicates a null line or carriage return.

REFERENCED BY:

GEN

SUBPROGRAMS REFERENCED:

TRMGET

HISTORY:

designed by Steven Haehn January 30,1979

programmed by Donna Morris March 2,1979
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PROGRAM NAME: GIN

CATEGORY: Terminal I/0 (graphic, system dependent)

PROGRAM DESCRIPTION:

GIN places the graphic terminal into graphics input
mode and waits for the return of a graphics screen
coordinate and the character that was typed in to
send the coordinate.

PROGRAM USAGE:

CALL GIN(X,Y,CHAR)

INPUT ARGUMENTS:

X - INTEGER; the X graphics screen coordinate
Y - INTEGER; the Y graphics screen coordinate

CHAR - INTEGER; the character

REFERENCED BY:

DRAWBNDY, SCALZM

HISTORY:

designed by Steven E. Haehn April 6, 1978

programmed by David J. Tipton June 28, 1979
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PROGRAM NAME: GLONOD

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

GLONOD gets the list of lowest nodes underneath a given
node (whose entry slot number is passed in SLTNO).
GLONOD is also passed the file descriptor of the TI
file and its entry table (in ET). It returns the number
of lowest nodes (NLOWND), the entry slot numbers (in
Sna) and the names of the nodes (in NMA).

GLONOD operates as follows. It gets the number of lowest
nodes underneath the given node directly from element 6
of the TI file entry for the given node. From element 12
of that entry it goes to the first lowest node beneath
the given node. Using the lowest node link pointers
(element 13), the rest of the lowest nodes can be
retrieved.

PROGRAM USAGE:

CALL GLONOD(FIDTI,ET,SLTNO,NLOWND,SNA,NMA)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file

ET - INTEGER array; the entry table of the TI file

SLTNO - INTEGER; entry table slot number of the given
node

OUTPUT ARGUMENTS:

NLOWND - INTEGER; number of lowest nodes

SNA - INTEGER array; slot numbers of the lowest nodes

NMA - INTEGER array(4,50); names of the lowest nodes

FILES:

TI - tree information
Instrumentation files

REFERENCED BY:

COMNOD,DSPROJ
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SUBPROGRAMS REFERENCED:

TIGCOP, TIGNAM

HISTORY:

designed by Dave Birnbaum June 5, 1978

programmed by Donna Morris June 1,1979
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GLSTRC

PROGRAM NAME: GLSTRC

CATEGORY: Logic Tree File Access Routine

PROGRAM DESCRIPTION:

GLSTRC retrieves from the logic information (LI) file
the desired structural information to be used in
drawing a portion of a logic tree.

PROGRAM USAGE:

INTEGER GLSTRC

LOWEST =GLSTRC (FDLI, STRTND, CUTOFF, NXSTRT, LEVELS,
NODPTR, PARENT, LOGNOD, KIDFLG, OPTION, LTYPE,
REJECT, NODCNT, LOWCNT)

INPUT ARGUMENTS:

FDLI - INTEGER; the file descriptor of the LI file
being accessed

STRTHD - INTEGER; the entry (logic node) number of the
node that represents the root of the
tree (or substructure) desired

CUTOFF - INTEGER; the lowest level of the structure to
be returned

NXSTRT - INTEGER; the entry (logic node) number of the
first node to be returned on the
next level after STRTND

OUTPUT ARGUMENTS:

LEVELS - INTEGER array (LEVMAX +1); pointers into NODPTR
(see ALGORITHM/NOTES)

NODPTR - INTEGER array (MAXCLS'2); pointers into PARENT,
LOGNOD, KIDFLG, REJECT, OPTION, and
LTYPE arrays (see ALGORITHM/NOTES)

PARENT - INTEGER array (MAXCLS*2); parent pointers of the
logic nodes within the desired logic
tree structure

LOGNOD - INTEGER array (MAXCLS*2); logic node numbers

KIDFLG - INTEGER array (MAXCLS'2); numbers of children
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or MORE if children exist but the logic

node is on the CUTOFF level

OPTION - INTEGER array (MAXCLS*2); option numbers in
OLPARS option file associated with the
logic nodes (logic nodes without logic
have 0 in their entry)

LTYPE - INTEGER array; (MAXCLS*2); logic types (logic
nodes that are incomplete or complete
have 0 for their entry)

REJECT - INTEGER array; (MAXCLS*2); independent Boolean
reject logic indicators (,,, or blank)

NODCNT - INTEGER; total number of nodes found

LOWCNT - INTEGER; total number of lowest nodes found

ALGORITHM / NOTES:

If a cutoff level has been specified by setting 'CUTOFF'
to a value other than zero, any logic nodes at the cutoff
level, as well as any lowest logic nodes above that
level, will be returned as lowest nodes.

The value of the index into the 'LEVELS' array represents
the logic node level of the logic tree being drawn.

Example: LEVELS(2), shows we are dealing with the second
level of nodes in the logic tree.

Note, the level being considered will only agree with the
actual level value found in the node if the 'current
node' is the senior node of the tree. Therefore, the
index into the 'LEVELS' array may be considered the
'relative' level of the current data jet.

The 'LEVELS' array contains pointers to the 'NODPTR'
array. The values in 'LEVELS' point to the first logic
node found at the given level.
The expression 'LEVELS(i+1) - LEVELSi)' for values of i
from 1 to MAXIMUM LEVEL + 1 will yield the number of
nodes found at 'LEVELS(i)'.

The 'NODPTR' array contains pointers to the 'logic tree
information' arrays ('PARENT', 'LOGNOD', 'KIDFLG',
'OPTION', 'LTYPE', 'REJECT'). The contents of the
'tree information' arrays are in the order as cbtained
by the 'gnxtnd' subprogram. The 'NODPTR' values can be
considered pointers to a record containing the following
information about a node in a logic tree:
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1) parent pointer of a logic node
2) logic node number
3) number of children (or 'MORE' flag)
4) option number (if logic exists)
5) logic type (if logic exists)
6) independent Boolean reject logic indicator

The following figure shows the relationship between the
'LEVELS', 'NODPTR', and 'logic tree information' arrays
for the structure beginning at logic node 5. STRTND is
set to 5, CUTOFF is set to 3, and NXSTRT is 0.

5 level 1

/\

9 10 11 level 2

/ I \
14 17 18 level 3 (MAXIMUM LEVEL)

LEVELS 1 1 1 2 1 5 1 8

1 2 5 8 (LEVELS VALUES)

NODPTR 1 1 1 2 - 3 - 7 1 4 - 5 - 6

1 2 3 4 5 6 7

PARENT 1 0 1 1 13 3 1 3 1

LOGNOD 1 5 1 9 1 101 141 171 181 111

KIDFLG 1 3 1 0 1 3 1 0 1 0 1 -11 0 1

OPTION 12301 0 12051 0 1 0 13101 0 1

LTYPE 1 2 1 0 1 2 1 0 1 0 1 3 1 0 1

REJECTI *1 1 1 I 1
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The following example shows how 'NXSTRT' may be used in
order to retrieve a specific node on the level below
'STRTND'. Using the same start logic node (STRTND 5),
CUTOFF again set to 3, and NXSTRT now at 10, the
following will be returned by 'GLSTRC'.

5 level 1
/ \

/ \

10 11 level 2

14 17 18 level 3 (MAXIMUM LEVEL)/11\

LEVELS 1 1 2 ' 4 1 7 1

1 2 4 7 (LEVELS VALUES)

NODPTR 1 2 -16:3-4-5

1 2 3 4 5 6

PARENT 1 0 1 1 1 2 1 2 1

LOGNOD 5 I 101 141 171 181 11

KIDFLG 13 1 3 1 0 0 1 -11 0 1

OPTION 1230,2051 0 1 0 13101 0 1

LTYPE 1 2 1 2 1 0 1 0 I 3 0

REJECT 'I'1 I 1 1
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FILES:

LI - logic information

REFERENCED BY:

DRAWLOG

SUBPROGRAMS REFERENCED:

GNXTLN INSINT INSPGM INSHET LIGLOG LIGSTR TRMPUT

DIAGNOSTICS:

If the tree structure of the logic tree is corrupted,
GLSTRC will return a -1 as its function value.

SEE ALSO:

GDSTRC

HISTORY:

designed by Steven Haehn December 16, 1980

programmed by Dave Tipton May 29, 1981
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GNLIAE

PROGRAM NAME: GNLIAE

CATEGORY: Logic Tree File Access Routine

PROGRAM DESCRIPTION:

GULIAE gets the next available entry in the LI file. It
returns the entry number as its value and updates the
free entry list.

PROGRAM USAGE:

INTEGER GNLIAE

NXTAVN = GNLIAE(FIDLI)

INPUT ARGUMENTS:

FIDLI - INTEGER; the file descriptor of the LI file

OUTPUT ARGUMENTS:

GNLIAE - INTEGER; the entry number of the next available
logic node

ALGORITHM / NOTES:

Get head and tail pointers to LI free list

Set GNLIAE = head ptr.

IF (next available node entry (head) equals next open
entry at end of file (tail)) THEN

Increment head and tail by 1 and write back into file

(LIPCOP).

ELSE

Get entry link from the entry pointed to by head
(LIGLOG).

Set head equal to the negative value of this entry
link and write into LI header (LIPCAP).
(Remember, free list links are negative values.
That's why we have to use negative value above)

ENDIF

RETURN
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FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

LIGCAP, LIPCOP, LIGLOG

HISTORY:

designed by David Birnbaum September 19, 1978

programmed by Steven Haehn March 15, 1981
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PROGRAM NAME: GNLVAE

CATEGORY: Logic Tree File Access Routine

PROGRAM DESCRIPTION:

GNLVAE gets the next available entry (or entries) in the
LV file. It returns a pointer to the first entry it has
obtained and the next available entry (link of the last
entry obtained). The free list is updated and all the
obtained entries are automatically linked together.

PROGRAM USAGE:

INTEGER GNLVAE

NXTAVR = GNLVAE (FDLV, WANTED, LSTLNK)

INPUT ARGUMENTS:

FDLV - INTEGER; the file descriptor of the LV file
WANTED - INTEGER; the number of entries wanted
LSTLNK - INTEGER; pointer to the next available entry

(link of last entry in obtained region)

OUTPUT ARGUMENTS:

GNLVAE - INTEGER; pointer to first entry, of obtained
entries

ALGORITHM / NOTES:

Obtain the free list control variables and immediately
set our function value to the head of the free list
(LVGHDR)

WHILE (there are more entries to be obtained)

IF (there are no entries in the free list) THEN

Obtain the entry at the end of the file

ELSE

Pull next entry from free list

ENDIF

Put next available entry value into entry itself
(LVPLNK)
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ENDWHILE

Now its time to update the LV header with the number
of entries in use and the new free list pointers

RETURN

FILES:

LV - logic value

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, LVGHDR, LVGLNK, LVPHDR, LVPLNK

HISTORY:

designed by David BirnBaum September 19, 1978

programmed by Steven Haehn April 1, 1981
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GNSMAE

PROGRAM NAME: GNSMAE

CATEGORY: Level II File Access Routine

PROGRAM DESCRIPTION:

GNSMAE gets the next available entry in the saved
transformation matrix (SM) file. It returns the
vector's entry number as its value and updates the
free list pointers.

PROGRAM USAGE:

INTEGER GNSMAE

I = GNSMAE (FDSM, WANTED, LSTLNK)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

WANTED - INTEGER; the number of available entries to
be retrieved

OUTPUT ARGUMENTS:

LSTLNK - INTEGER; the last link pointer retrieved

GNSMAE - INTEGER; the first link pointer retrieved

ALGORITHM / NOTES:

Retrieve the SM file header (SMGHDR).

DO i:1, number of available entry numbers to return

IF (there are no entries In the free list) THEN

Obtain the entry at the end of the file

ELSE

Retrieve the next entry from the free list
(SMGLNK).

ENDIF

Fix the free list links (SMPLNK).

ENDDO
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Update the SM file head-r (SMPHDR).

RETURN

FILES:

SM - saved transformation matrix file
instrumentation file

SUBPROGRAMS REFERENG£D:

INSINT, INSPGM, INSRET, SMGHDR, SMGLNK, SMPHDR,
SMPLNK

HISTORY:

designed by Jill King March 13,1981

programmed by Jill King March 13,1981

340

L e ,.i 
. i lIll



OLPARS Program Specifications

GNXTAN

PROGRAM NAME: GNXTAN

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

GNXTAN returns the slot number of the next available
node within the entry table (ENTBLE) of a tree
information file. The entry table slot will be filled,
by GNXTAN, with the next available node (initially,
the slot contains zero). If there is no available room
in the entry table, GNXTAN returns zero.

PROGRAM USAGE:

INTEGER GNXTAN

SLOTNO GNXTAN(FDTI,ENTBLE)

INPUT ARGUMENTS:

FDTI - INTEGER; file descriptor of the TI file

ENTBLE - INTEGER array (TABSIZ); the entry table

OUTPUT ARGUMENTS:

GNXTAN - INTEGER; next available slot number
within the entry table

ENTBLE - INTEGER array (TABSIZ); the next available node
number is written to the first empty
slot

ALGORITHM / NOTES:

DO, slot pointer = 1, TABSIZ (100)

Look for an empty slot.

IF (at end of table) RETURN.

ENDDO
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IF( HEAD POINTER .EQ. TAIL POINTER) THEN

Obtain the next available node entry from the TI file
and put in the empty slot.

Update the node free list in the TI file.

ELSE (HEAD POINTER DID NOT EQUAL TAIL POINTER)

Fill the entry table slot with the pointer to the
head of the free list

Update the node free list in the TI file

ENDIF
RETURN

FILES:

TI - tree information

REFERENCED BY:

APPEND

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, TIGCOP, TIGHDR, TIPHDR

HISTORY:

designed by Steven Haehn June 8, 1978

programmed by Mark Maginn August 8, 1980
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GNXTLN

PROGRAM NAME: GNXTLN

CATEGORY: Logic Tree File Access Routine

PROGRAM DESCRIPTION:

GNXTLN obtains the structure of the "next" node within
the given logic tree. The "next" node is defined to
be the child of the current node; the sibling of the
current node, when there are no children; or the
sibling of the parent node, when the current node has
no sibling and is not the "starting" node. The
"starting" node is the first node in the tree
structure that GNXTLN is to look under for more nodes.

PROGRAM USAGE:

LOGICAL GNXTLN

IF(GNXTLN(FDLi,STRTND,CRNTND,STRUCT))

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor of the LI file
being accessed

STRTND - INTEGER; the starting node number (entry
number) of the logic tree traversal

CRNTND - INTEGER; the node number of the previously
retrieved (or initial)) node;
represents the current node in the
tree traversal algorithm

OSTRUCT - INTEGER array (LSTRSZ); the structure
pointer variables of the current
node

* The table is optionally initialized, see

Algorithms/Notes.

IP
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OUTPUT ARGUMENTS:

CRNTND - INTEGER; the entry (node) number of the
current node just retrieved

STRUCT - INTEGER array (LSTRSZ); the structure
pointer variables of the current
node

ALGORITHM / NOTES:

GNXTLN = .TRUE.

IF (the current node has a value less than zero) THEN

Retrieve the starting node before continuing on.

ENDIF

IF (children exist) THEN

Make first child present node.

ELSEIF (present node is not starting node and a
sibling exists)

Make sibling present node.

ELSE

WHILE (present node is not starting node and
present node has no siblings)

Make parent of present node, the present node.

ENDWHILE

IF (present node is not starting node) THEN

Make sibling present node.

ELSE

GNXTLN .FALSE.

ENDIF

ENDIF

RETURN
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NOTE

If the calling program doesn't happen to have the
structure elements of the starting node, it should set
the current node variable equal to the negative value
of the starting node, so that GNXTLN will obtain the
starting node structure elements.

FILES:

LI - logic information

REFERENCED BY:

GLSTRC

SUBPROGRAMS REFERENCED:

INSINT, INSLOG, INSPGM, INSRET, LIGSTR

DIAGNOSTICS:

If there is no next node, i.e., all nodes after the
starting node have been seer., GNXTLN will return a
'false' value.

SEE ALSO:

GNXTND (for pictorial example of tree traversal
algorithm)

HISTORY:

designed by Steven Haehn September 19, 1978

progammed by Steven Haehn Nov. 19, 1980
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GNXTND

PROGRAM NAME: GNXTND

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

GNXTND obtains the name and the counts and pointers of
the "next" node within the given data tree. The "next"
node is defined to be the child of the current node;
the sibling of the current node, when there are no
children; or the sibling of the parent node, when the
current node has no sibling and is not the "starting"
node. The "starting" node is the first node in the
tree structure that GNXTND is to look under for more
nodes.

/ \
/ \

/ \

/ I\

/\

I I

2 Z 3 4

56

Nodes are returned in the order indicated above
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PROGRAM USAGE:

LOGICAL GNXTND

IF (GNXTND(TIFD,ENTAB,STRTND,CRNTND,NODNAM,CAPTBL))

INPUT ARGUMENTS:

TIFD - INTEGER; file descriptor of the TI file being
looked at

ENTAB - INTEGER ARRAY (TABSIZ); entry table of the current
TI file being accessed

STRTND - INTEGER; an entry table slot number representing
the starting point of the tree traversal

CRNTND - INTEGER; an entry table slot number representing
the current node to be used

CAPTBL - INTEGER ARRAY (CAPSIZ); counts and pointers of
the current node (NOTE: The table is
optionally initialized, see NOTES.)

OUTPUT ARGUMENTS:

CRNTND - INTEGER; an entry table slot number representing
the current node obtained

NODNAM - INTEGER ARRAY; node name of the current node

CAPTBL - INTEGER ARRAY (CAPSIZ); counts and pointers of
the current node

ALGORITHM / NOTES:

GNXTND = •TRUE.

IF (the current node has a value less than zero) THEN

Retrieve the starting node before continuing on.

ENDIF
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IF (children exist) THEN

Make first child present node.

ELSEIF (present node is not starting node and a sibling
exists)

Make sibling present node.

ELSE

WHILE (present node is not starting node and present
node has no siblings)

Make parent of present node, the present node.

ENDWHILE

IF (present node is not starting node) THEN

Make sibling present node.

ELSE

GNXTND = .FALSE.
(No more nodes in the tree)

ENDIF

ENDIF

RETURN

NOTE

If the calling program does not happen to have the
counts and pointers of the starting node, it should
set the current node variable equal to the negative
value of the starting node, so that GNXTND will obtain
the starting node counts and pointers.

FILES:

TI - tree information

REFERENCED BY:

TISRCH, GDSTRC, UNIQND
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SUBPROGRAMS REFERENCED:

TIGCAP, TIGNAM

DIAGNOSTICS:

If there is no next node, i.e. all nodes after the
starting node have been seen, GNXTND will return with
a 'false' value.

HISTORY:

designed by Steven Haehn August 3, 1978

programmed by Steven Haehn Sept. 13, 1979
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PROGRAM NAME: GOPTNM

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

GOPTNM returns to the calling program the option name
in the OLPARS option file header that corresponds to
the option number passed to GOPTNM. If the given option
number can not be found, the option name will be set
to blanks.

PROGRAM USAGE:

CALL GOPTNM (FDCM, OPTNUM, OPTNAM)

INPUT ARGUMENTS:

FDCM - INTEGER; file descriptor of the communications
(CM) file

OPTNUM - INTEGER; option number of an OLPARS command

OUTPUT ARGUMENTS:

OPTNAM - INTEGER ARRAY (PGMLEN+1); option name that
corresponds to OPTNUM

FILES:

OLPARS option file (OPTION.OLP)

SUBROUTINES REFERENCED:

CLOSBL CMGDIR FGET INSINT INSPGM
INSRET OEXIT OPENBL TRMPUT

REFERENCED BY:

GLSTRC OLTDMP

SEE ALSO:

Appendix B, OLPARS Programmer and System Maintenance
Manual, for format of option file

HISTORY:

designed by Dave Tipton April 28, 1981

programmed by Dave Tipton April 28, 1981
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PROGRAM NAME: GRIDIS

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

GRIDIS is passed the set of screen coordinates in
ISCREN and the grid matrix in GRIDMX. It displays
the grid matrix on the screen.

PROGRAM USAGE:

CALL GRIDIS(ISCREN,GRIDMX)

INPUT ARGUMENTS:

ISCREN - INTEGER array (S'"2NUM); screen coordinates at
user's .erminal

GRIDMX - INTEGER array (number of rows in the cluster
plot grid,number of columns
in the cluster plot grid);
cluster matrix to be
displayed at user's terminal

SUBPROGRAMS REFERENCED:

MARK

REFERENCED BY:

CLUS

HISTORY:

designed by Dave Birnbaum June 23, 1978

programmed by David Tipton June 13, 1979
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GTLUN

PROGRAM NAME: GTLUN

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

GTLUN searches through the logical unit number table
(LUNTBL) found in the CALUN (currently available
logical unit numbers) common area for an available
logical unit that can be used by the requesting program.
Once it finds an available unit, GTLUN marks it as being
used.

PROGRAM USAGE:

CALL GTLUN(LUN)

OUTPUT ARGUMENTS:

LUN - INTEGER; an available logical unit number

REFERENCED BY:

VCREAT, FCREAT, VOPEN, FOPEN

DIAGNOSTICS:

GTLUN will return a -1 (an invalid LUN) when there are no
available logical units

SEE ALSO:

RELUN

HISTORY:

designed by Steven Haehn Dec. 15, 1978

programmed by Steven Haehn Feb. 28, 1979
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GTRGNI

PROGRAM NAME: GTRGNI

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

GTRGNI (get region, convert retrieved elements to
integers) retrieves a region (a series of
entries) from a Logic Value file. The regions
obtained represent specific entities used by the
individual calling programs (i.e., pointers to
linked lists).

PROGRAM USAGE:

CALL GTRGNI(FDLV,ELEMCT,LVETSZ,REGION,RGNPTR,NXTRGN)

INPUT ARGUMENTS:

FDLV - INTEGER; File descriptor of the LV file

ELEMCT - INTEGER; the number of elements to be read
from the LV region.

LVETSZ - INTEGER; logic value entry size (found in Logic
Information file header)

RGNPTR - INTEGER; pointer to the region to be read

OUTPUT ARGUMENTS:

REGION - INTEGER array(ELEMCT); the place to store the
region found in the LV file

NXTRGN - INTEGER; pointer to the next region following
the current region (or an end-of-region
link)

FILES:

LV - logic value

REFERENCED BY:

CREATLOG

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, LVGENT
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SEE ALSO:

GTRGNR, PTRGNI, PTRGNR

HISTORY:

designed by Steven Haehn March 5, 1981

programmed by Steven Haehn April 1, 1981
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GTRGNR

PROGRAM NAME: GTRGNR

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

GTRGNR (get region of real elements) retrieves a region
(a series of entries) from a Logic Value file. The
regions obtained represent specific entities used by the
individual calling programs (i.e., group logic
discriminant vectors).

PROGRAM USAGE:

CALL GTRGNR(FDLV,ELEMCT,LVETSZ,REGION,RGNPTR,NXTRGN)

INPUT ARGUMENTS:

FDLV - INTEGER; File descriptor of the LV file

ELEMCT - INTEGER; the number of elements to be read
from the LV region.

LVETSZ - INTEGER; logic value entry size (found in Logic
Information file header)

RGNPTR - INTEGER; pointer to the region to be read

OUTPUT ARGUMENTS:

REGION - REAL array(ELEMCT); the place to store the
region found in the LV file

NXTRGN - INTEGER; pointer to the next region following
the current region (or an end-of-region
link)

FILES:

LV - logic value

REFERENCED BY:

CREATLOG

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, LVGENT
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SEE ALSO:

GTRGNI, PTRGNI, PTRGNR

HISTORY:

designed by Steven Haehn March 5, 1981

programmed by Steven Haehn April 1, 1981
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PROGRAM NAME: HASH

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

HASH computes an integer number in the range of 1 to
TBLSIZ (table size) by 'hashing' the given character
string using a division-remainder algorithm.

PROGRAM USAGE:

INTEGER HASH

IPTR = HASH(STRING,LNGTH,TBLSIZ)

INPUT ARGUMENTS:

STRING - LOGICAL *1 ARRAY(LNGTH); character string to be
hashed (system dependent
data type)

LNGTH - INTEGER; length of string to be hashed

TBLSIZ - INTEGER; a prime number representing the maximum
number 'HASH' can generate

OUTPUT ARGUMENTS:

HASH - INTEGER; an integer number in the range of 1 to
TBLSIZ

ALGORITHM / NOTES:

The FORTRAN found on the RSX-11M operating system (in
this case, FORTRAN IV PLUS) gives a user the
capability of addressing a single character (clearly
compiler dependent). This feature is used in the HASH
algorithm. The algorithm consists of treating each
character as a number, creating a sum from the characters
(numbers) in the string (including information about
the position of the character), and finally creating
a number that lies between 1 and the given table size,
using modular arithmetic. Note, the character (byte)
data is coerced into an integer data type. Sign
extension (i.e., the sign of the byte data (the eighth
bit) is propagated thru the high order byte of the
integer into the sign portion of the integer) occurs in
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the integer during the data type conversion, but a
negative number will not appear because all legitimate
ASCII characters use only 7 bits out of an eight bit
byte (the eighth bit is the sign bit and it has a
value of zero). For further details, consult an RSX-1IM
FORTRAN user's guide.

Using the fact that the maximum legitimate ASCII
character (MAXCHAR) value is equivalent to the decimal
number 127, and the maximum size positive decimal number
a 16 bit integer (using 2's complement notation) can
contain is 32767, it was estimated that a character
string consisting of only MAXCHARs could hold 256
characters without causing an overflow condition during
the summation portion of the algorithm (i.e., 32767/128
is approximately equal to 256). This is definitely an
adequate length for the character strings being used.
(Under RSX-11M FORTRAN, a literal string can only have
a maximum length of 256).

The table size input variable should be a prime number
because this will reduce the frequency of 'collisions'
(or repetitions) of the values generated by HASH.

REFERENCED BY:

GETHST

HISTORY:

designed by Steven Haehn Dec. 2, 1978

programmed by Steven Haehn Apr. 4, 1978
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PROGRAM NAME: HELOLP

CATEGORY: Utility Command (system dependent)

PROGRAM DESCRIPTION:

HELOLP will "sign" a user on to OLPARS, i.e. it will
validate his/her presence on OLPARS, place the user
in their own directory, and perform file initializations
within that directory.

PROGRAM USAGE:

User types in 'HELOLP'.

USER INTERACTION:

The user types in a "login id.", the terminal being
used, and any other initializing information needed
to start up OLPARS.

ALGORITHM / NOTES:

The HELOLP function is completely described in the
OLPARS VI Programmer's Reference Manual in appendix A.
It is implemented via an RSX-11M command file.

REFERENCED BY:

OLPARS user.

SEE ALSO:

BYEOLP

HISTORY:

designed by Steven Haehn July 28, 1978

programmed by Steven Haehn June 19, 1981
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HELP

PROGRAM NAME: HELP

CATEGORY: Utility Command (system dependent)

PROGRAM DESCRIPTION:

HELP gives the OLPARS user a helpful description of
an OLPARS subject or of a specific OLPARS command.
The user may also obtain a listing of all available
help files. All help is written to the terminal.

PROGRAM USAGE:

User types in 'HELP'.

USER INTERACTION:

The user types in a character string which may be
one of the following:
(1) a command name
(2) the name of an OLPARS subject
(3) the initial characters (sub-string) of a command

name or subject name
(4) 'ALL'

Typing 'ALL' will give the user a listing of all
available help files. To leave the HELP program,
the user types in the OLPARS 'exit command' character.

ALGORITHMS / NOTES:

Read the OLPARS directory string from the CM file.

Use the OLPARS directory string to create the complete
pathname to the help dictionary file (HELP.TXT)
and to the file containing the directory string and
file extension of the OLPARS help files (HELPDIR.TXT).

If (HELP.TXT and HELPDIR.TXT are successfully opened)

Read the character string in HELPDIR.TXT. It should
contain a directory string indicating where the
help files are located, along with the filename
extension of the help files.

Search for a right bracket (3) in the character
string, which indicates the end of the directory
string.
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Starting at the position after the right bracket
(in case the directory string contains a period),
search for a period (.), which indicates the
beginning of the filename extension.

DONE = FALSE.

REPEAT
Get the request for help from the user.

IF( the user wants to exit) break

Create the pathname to the help file to be
accessed:

IF(the user-typed string is in help dictionary)
the user may have typed a sub-string of a
subject - get the entire name from the help
dictionary and append it to the help directory
string.

ELSE
append the user-typed character string to
the help directory string

ENDIF

To complete creation of the pathname of the
help file to be accessed, append the help
filename extension plus a null byte to the
end of the character string.

IF(help file is opened successfully)then

copy each line of the help file to the
terminal.

NEXT

ELSE

give user a message - 'NO HELP AVAILABLE
FOR THE USER REQUEST'

ENDIF

UNTIL(DONE)

ENDIF
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FILES:

Block I/O Record I/O

CM Terminal
OPTION.OLP HELP.TXT

HELPDIR.TXT
the help file

REFERENCED BY:

OLPARS user.

DIAGNOSTICS:

If a legitimate 'RSX' filename cannot be created
from the user-typed character string, or if the
help file does not exist or cannot be opened, the
user will be notified that no help is available
for the given request.

HISTORY:

designed by Steve Haehn June 30, 1978

programmed by Donna Morris July 29, 1981
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PROGRAM NAME: HSGHDR

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

HSGHDR retrieves the header portion of the
instrumentation package's historic records file.
The header currently contains the pointer to the
overflow (collision) area of the historic
records file.

PROGRAM USAGE:

CALL HSGHDR(HISTFD,NXTREC)

INPUT ARGUMENTS:

HISTFD - INTEGER; historic records file descriptor

OUTPUT ARGUMENTS:

NXTREC - INTEGER; next available record in the historic
file's overflow area (i.e., the end
of the file)

ALGORITHM / NOTES:

Integer 'OVF' is equivalenced over real variable 'OVFLPT'
(system dependent) (i.e., we're mapping an integer
variable onto a real variable so there is no real
conversion step; FGET can only read real elements).

REFERENCED BY:

GETHST

SUBPROGRAMS REFERENCED:

FGET

SEE ALSO:

HSPHDR

HISTORY:

designed by Steven Haehn Feb. 7 1979

programmed by Steven Haehn Apr. 6 1979
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PROGRAM NAME: HSGREC

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

HSGREC retrieves a record from the instrumentation
historic records file

PROGRAM USAGE:

CALL HSGREC(HSFD,RECPTR,LINK,TALLY,NAMLEN,NAME)

INPUT ARGUMENTS:

HSFD - INTEGER; historic records file descriptor

RECPTR - INTEGER; record pointer to historic record
to be read

OUTPUT ARGUMENTS: ]
LINK - INTEGER; collision linkage pointer (when

zero, no collisions have occurred)

TALLY - INTEGER; number of times to print out
debug information

NAMLEN - INTEGER; length of 'name'

NAME - LOGICAL *1 ARRAY; name of historic record

ALGORITHM / NOTES:

NOTE: equivalences of real and integer variables
are being done. This is a system dependent
attribute.

a history record looks like this:

overflow
<Link> <Tally><Name length> <Name>

1 REL. 1 REL. 3 REL.

REL. Real element
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FILES:

HS - Instrumentaton History

REFERENCED BY:

GEN, GETHST

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by Steve Haehn February 7,1979

programmed by Steve Haehn February 7,1979
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PROGRAM NAME: HSPHDR

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

HSPHDR writes the header portion of the instrumentation
debug package's historic records file.

PROGRAM USAGE:

CALL HSPHDR(HISTFD,NXTREC)

INPUT ARGUMENTS:

HISTFD - INTEGER; historic records file descriptor

NXTREC - INTEGER; next available record in the
historic files overflow area

ALGORITHM / NOTES:

NOTE: integer array 'ovf' is equivalenced over
real variable 'ovflpt' (system dependent)
(i.e.,we're mapping an integer variable into
a real variable so no time is taken for a
'integer to real' conversion)

FILES:

HS - Instrumentation Historic File

REFERENCED BY:

GEN, GETHST

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Steve Haehn February 7,1979

programmed by Steve Haehn February 7,1979
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PROGRAM NAME: HSPLNK

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

HSPLNK writes out the linkage portion of a historic
record in the instrumentation package history file.

PROGRAM USAGE:

CALL HSPLNK(HISTFD,HRECPT,LINK)

INPUT ARGUMENTS:

HISTFD - INTEGER; historic records file descriptor
HRECPT - INTEGER; historic record pointer

LINK - INTEGER; link to be written into the historic
record pointed to by 'HRECPT'

ALGORITHM / NOTES:

Integer array 'ILI-*' is equivalenced over real variable
'RLINK' (system dependent) (i.e., we're mappping an
integer variable onto a real variable so that there is
no integer to real conversion).

REFERENCED BY:

GETHST

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Steven Haehn Feb. 24, 1979

programmed by Steven Haehn Apr. 6, 1979
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PROGRAM NAME: HSPREC

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

HSPREC writes a record to the instrumentation

historic records file.

PROGRAM USAGE:

CALL HSPREC(HSFD,RECPTR,LINK,TALLY,NAMLEN,NAME)

INPUT ARGUMENTS:

HSFD - INTEGER; historic records file descriptor

RECPTR - INTEGER; record pointer to historic record
to be read

OUTPUT ARGUMENTS:

LINK - INTEGER; collision linkage pointer (when
zero, no collisions have occurred)

TALLY - INTEGER; number of times to print out
debug information

NAMLEN - INTEGER; length of 'name'

NAME - LOGICAL *1 ARRAY; name of historic record

ALGORITHM / NOTES:

NOTE: equivalences of real and integer variables
are being done. This is a system dependent
attribute.

a history record looks like this:

overflow
<Link> <Tally><Name length> <Name>

1 REL. I REL. 3 REL.

REL. = Real element

FILES:

HS - Instrumentaton history
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REFERENCED BY:

GEN, GETHST

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by Steve Haehn February 7,1979

programmed by Steve Haehn February 7,1979

I
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PROGRAM NAME: IDCHK

CATEGORY: Utility Routine

PROGRAM DESCRIPTION:

IDCHK checks the validity of the character string (NAME),
according to the options given within its argument list.
The character string MUST be terminated by a zero (the
end-of-string character) when 'LNGTH' is equal to zero.

If the length of the character string is important,
i.e., the character string in 'NAME' must contain 1 to
'MXLEN' characters in order to be a valid identifier,
then the 'REQUIR' switch is set to true. When the
'REQUIR' switch is set to false, the length of the
character string maybe less than or equal to 'MXLEN' for
'NAME' to be a valid identifier.

'FCHTYP' and 'RESTYP' are numeric codes indicating the
valid type of characters allowed in the identifier.
FCHTYP is the code used for the first character in the
string 'NAME'. 'RESTYP' is the code used for the rest
of the character string. The type codes are as follows:

1 - alphabetic
2 - alphanumeric
3 - any visible ASCII character (includes 'blank')

PROGRAM USAGE:

LOGICAL IDCHK

IF(IDCHK(NAME,LNGTH,REQUIR,MXLEN,FCHTYP,RESTYP))

INPUT ARGUMENTS:

NAME - INTEGER (MAXLIN) ARRAY; the character string
LNGTH - INTEGER; the length of the character string

REQUIR - LOGICAL; .true. indicates that given 'LNGTH'
must be equal to 'MXLEN', .false.
means that the the given 'LNGTH'
maybe less than or equal to 'MXLEN'

MXLEN - INTEGER; the maximum length 'NAME' may have
FCHTYP - INTEGER; first character of string type code
RESTYP - INTEGER; rest of string type code
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ALGORITHM / NOTES:

Assume that the "NAME" given is not a legal identifier

(IDCHK = false).

IF (the length of the "NAME" is OKEY-DOKEY) THEN

IF (the first character of "NAME" is of the type
"FCHTYP") THEN

IF (the rest of the characters in "NAME" are of
type "RESTYP"1) THEN

"NAME" is a legal identifier
(IDCHK true).

ENDIF

ENDIF

ENDIF

RETURN

REFERENCED BY:

LGLTRE, LGLNOD

SUBPROGRAMS REFERENCED:

TYPE

HISTORY:

designed by Steven Haehn June 1, 1978

programmed by Steven Haehn April 8, 1980
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PROGRAM NAME: IDX

CATEGORY: Utilities Subroutine

PROGRAM DESCRIPTION:

Given the row and column values of a position in a
symetric square matrix, IDX computes the corresponding
position of the same matrix when stored as a vector
using only the lower triangular elements.

PROGRAM USAGE:

INTEGER IDX

POSITION = IDX (ROW,COL,NDIM)

INPUT ARGUMENTS:

ROW - INTEGER; the row value of the position requested

COL - INTEGER; the column value of the position
requested

NDIM - INTEGER; the order of the matrix

OUTPUT ARGUMENTS:

IDX - INTEGER; the position of the requested element in
the lower triangular portion of the symetric
square matrix, stored as a vector

ALGORITHM / NOTES:

Check for valid input data

IF (row value.ge.column value) THEN

IDX Col * Ndim - Col * (Col-I) / 2 - Ndim + Row

ELSE

IDX = Row * Ndim - Row * (Row-i) / 2 - Ndim + Row

ENDIF

RETURN
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REFERENCED BY:

L2FSHP, S2FSHP

SUBPROGRAMS REFERENCED,.

TRM PUT

HISTORY:

designed by Jill King November 3, 1980

programmed by Jill King November 3, 1980
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PROGRAM NAME: INDEX

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

INDEX finds a character 'Char' in string 'String'•
If 'Char' is found, a character position pointer is
returned. Otherwise, a zero is returned. If the
character string being scanned does not have an end-
of-string symbol (0) appended to it, INDEX looks at
MAXLIN-1 characters.

Note: INDEX will return 0 if 'Char' is the eos symbol.
(i.e., you are not allowed access to the eos
symbol).

PROGRAM USAGE:

INTEGER INDEX

N:INDEX(STRING,CHAR)

INPUT ARGUMENTS:

STRING - LOGICAL *1 ARRAY; character string for which to
find the position of a given
character

CHAR - LOGICAL "1; character for which to find the
position in a character string

OUTPUT ARGUMENTS:

INDEX - LOGICAL; character position pointer, index
will return zero if the given character
is not found in the character string.

REFERENCED BY:

Level I Routines

HISTORY:

designed by Steve Haehn January 1,1979

programmed by Steve Haehn January 1,1979
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PROGRAM NAME: INITD

CATEGORY: Display File Access Routine (system dependent)

PROGRAM DESCRIPTION:

INITD is passed the ID's of the DI, DV, PV, Si and CM
files. INITD initializes the headers of the DI, DV, PV
and Si files according to the following table.

FILE ITEM ACTION

DI, DV, PV, S1 Display Code Set to 0 (invalid
display code)

DI, DV, S1 OLPARS Option No. Set to option no.
of calling
command

DI, PV Data Set Insert data set
names in file

DI, PV Dimension Insert dimension
of data set in
file

DI Number of Boundaries 1 Set equal to 0

DI Type of Scaling Set equal to 1
(counts/square)

DI 1 Zoom Flag Set equal to 0

DI Intensity Flag Set equal to 0

DV 1 Next Available Entry Set equal to 1

DV Screen coordinate Set to 0 (off)
flag

PROGRAM USAGE:

CALL INITD(FIDDI,FIDDV,FIDPV,FlDS1,FIDCM,PGMNAM)
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INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file
FIDDV - INTEGER; the file descriptor of the DV file
FIDPV - INTEGER; the file descriptor of the PV file
FIDSl - INTEGER; the file descriptor of the Si file
FIDCM - INTEGER; the file descriptor of-tne CM file
PGMNAM - LOGICAL *1 array (CMDLEN); program name of

calling program

FILES:

DI - display information
DV - display value
PV - projection vector
SI - scratch 1
CM - communication

REFERENCED BY:

Structure analysis and logic design commands

SUBPROGRAMS REFERENCED:

CMGCDS,DIPHDI,DIPNAM,DVPHDR,PVPHDR,PVPNAM,SETOPT,SIPHDR

HISTORY:

designed by Dave Birnbaum June 26, 1978

programmed by Donna Morris May 7,1979
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PROGRAM NAME: INSCHP

CATEGORY: Programmer's Aid (system dependent)

PROGRAM DESC"TPTION:

INSCHR (instrumentation character variable dump) prints
out the given variable name and the character string
stored there. There should only be one character stored
per integer.

PROGRAM USAGE:

CALL INSCHR(NAME,VALUE,LNGTH)

INPUT ARGUMENTS:

NAME - LOGICAL*1 ARRAY(VRNLEN+1); HOLLERITH field
containing the name of the variable
to be printed.

VALUE - INTEGER ARRAY(MAXLIN); character string to be
printed.

LNGTH - INTEGER; length of character string to be
printed. If less than or equal to
zero then a null character string
is expected to terminate the string.

REFERENCED BY:

Any OLPARS system independent programs

SUBPROGRAMS REFERENCED:

FILPUT, OEXIT, TRMPUT

SEE ALSO:

INSDBL, INSFLT, INSINT, INSLOG

HISTORY:

designed by Steven Haehn Mar. 19, 1979

programmed by Steven Haehn Apr. 20, 1979
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PROGRAM NAME: INSDBL

CATEGORY: Programmer's Aid (system dependent)

PROGRAM DESCRIPTION:

INSDBL (instrumentation double precision floating point
variable dump) prints out the given variable name and
the value of the floating point number stored there.

PROGRAM USAGE:

CALL INSDBL(NAME,VALUE)

INPUT ARGUMENTS:

NAME - LOGICAL*1 ARRAY(VRNLEN+1); HOLLERITH string
containing name of the variable to be
printed.

VALUE - REAL; floating point number to be printed.

REFERENCED BY:

All OLPARS system independent programs

SUBPROGRAMS REFERENCED:

FILPUT, OEXIT, TRMPUT

SEE ALSO:

INSCHR, INSFLT, INSINT, INSLOG

HISTORY:

designed by Steven Haehn Mar. 19, 1979

programmed by Steven Haehn Apr. 20, 1979
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PROGRAM NAME: INSFLT

CATEGORY: Programmer's Aid (system dependent)

PROGRAM DESCRIPTION:

INSFLT (instrumentation single precision floating point
variable dump) prints out the given variable name and
the value of the floating point number stored there.

PROGRAM USAGE:

CALL INSFLT(NAME,VALUE)

INPUT ARGUMENTS:

NAME - LOGICAL*1 ARRAY(VRNLEN+1); HOLLERITH string
containing name of the variable to be
printed.

VALUE - REAL; floating point number to be printed.

REFERENCED BY:

All OLPARS system independent programs

SUBPROGRAMS REFERENCED:

FILPUT, OEXIT, TRMPUT

SEE ALSO:

INSCHR, INSDBL, INSINT, INSLOG

HISTORY:

designed by Steven Haehn Mar. 19, 1979

programmed by Steven Haehn Apr. 20, 1979
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INSINI

PROGRAM NAME: INSINI

CATEGORY: Programmer's aid (system dependent)

PROGRAM DESCRIPTION:

INSINI initializes the disabling flag and indentation
level of the OLPARS programmer's instrumentation
package. When instrumentation is enabled, two files
will be opened; the instrumentation output (debug)
file and the instrumentation history file.

PROGRAM USAGE:

CALL INSINI(NAME)

INPUT ARGUMENTS:

NAME - LOGICAL*1 ARRAY; Hollerith string containing the
name of the program that has
called INSINI.

ALGOFITHM / NOTES:

Under RSX-11M, programs do not always abort after an
error has occurred. Therefore, INSINI sets the
'continuation' bit in DEC's FORTRAN OBJECT TIME SYSTEM
(OTS) error facility to 'false' for all errors that
will not halt program execution. (see RSX-11M FORTRAN
IV (F4P) user's guide, under 'ERRSET'.)

FILES:

CM - communications
HS - history
'INSTRU.DAT' the instrumentation output (debug ii.fo.)

file
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REFERENCED BY:

All OLPARS commands

SUBPROGRAMS REFERENCED:

CLOSFX, CMGOTH, EQUALS, ERRSET, INSPGM, OEXIT, OPENFX,
OPENS, TRMPUT

DIAGNOSTICS:

Will notify programmer when it can't open any of the
files mentioned above.

HISTORY:

designed by Steven Haehn Dec. 4, 1978

programmed by Steven Haehn Apr. 20, 1979

modified by Donna Morris Nov. 28, 1979

(I removed the user interaction section
which asked the user if instrumentation was
to be 'ON', and replaced it with code that
reads the instrumentation flag from the CM
file).
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INSINT

PROGRAM NAME: INSINT

CATEGORY: Programmer's Aid (system dependent)

PROGRAM DESCRIPTION:

INSINT (instrumentation INTEGER variable dump) prints out
the given variable name and the value of the integer
number stored there.

PROGRAM USAGE:

CALL INSINT(NAME,VALUE)

INPUT ARGUMENTS:

NAME - LOGICAL41 ARRAY(VRNLEN+I); HOLLERITH string
containing name of the variable to be
printed.

VALUE - INTEGER; integer number to be printed.

REFERENCED BY:

All OLPARS system independent programs

SUBPROGRAMS REFERENCED:

FILPUT, OEXIT, TRMPUT

SEE ALSO:

INSCHR, INSDBL, INSFLT, INSLOG

HISTORY:

designed by Steven Haehn Mar. 19, 1979

programmed by Steven Haehn Apr. 20, 1979
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INSLOG

PROGRAM NAME: INSLOG

CATEGORY: Programmer's Aid (system dependent)

PROGRAM DESCRIPTION:

INSLOG (instrumentation logical variable dump) prints out
the given variable name and the value of the given
variable as "true" or "false".

PROGRAM USAGE:

CALL INSLOG(NAME,VALUE)

INPUT ARGUMENTS:

NAME - LOGICAL*1 ARRAY(VRNLEN+1); HOLLERITH field
containing the name of the variable to
be printed. (VRNLEN = variable name
length, a PARAMETER)

VALUE - LOGICAL; logical value to be printed.

REFERENCED BY:

Any OLPARS system independent programs.

SUBPROGRAMS REFERENCED:

FILPUT, OEXIT, TRMPUT

SEE ALSO:

INSCHR, INSDBL, INSFLT, INSINT

HISTORY:

designed by Steven Haehn Mar. 19, 1979

programmed by Steven Haehn Apr. 20, 1979
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INSPGM

PROGRAM NAME: INSPGM

CATEGORY: Programmer's aid (system dependent)

PROGRAM DESCRIPTION:

INSPGM increments the indentation level of the debug
printout and prints out the name (preferably the
subroutine name of the routine entered before INSPGM)
given to it. INSPGM also retrieves the history record,
associated with the given NAME, from the user's History
file and updates it.

PROGRAM USAGE:

CALL INSPGM(NAME,PGMTYP)

INPUT ARGUMENTS:

NAME - CHARACTER; Hollerith string, terminated by a
null (0) character, containi.ig the
name of the subroutine previously
entered.

PGMTYP - INTEGER; Type of program that is using the
instrumentation package. Zero (0),
means calling program is of type
'MAIN'. One (1), means program is
of type 'SUBPROGRAM'.

FILES:

HS - instrumentation history

REFERENCED BY:

All OLPARS system independent programs

SUBPROGRAMS REFERENCED:

GETHST,FILPUT

DIAGNOSTICS:

An error message will appear at the user's terminal
indicating that the programmer has called INSPGM with
a name that has too many characters.

SEE ALSO:

INSRET

384



'OLPARS Program Specifications

INSPGM

I HISTORY:

designed by Steven Haehn Feb. 1, 1979

programmed by Steven Haehn Feb. 1, 1979
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INSRET

PROGRAM NAME: INSRET

CATEGORY: Programmer's aid (system dependent)

PROGRAM DESCRIPTION:

INSRET writes out the history record (indirectly) of the
current instrumentation level. It also decrements the
indentation level of the debug printout.

PROGRAM USAGE:

CALL INSRET

FILES:
HS - history
'IN TRU.DAT' the instrumentation (debug) output file

REFERENCED BY:

All OLPARS system independent programs

SUBPROGRAMS REFERENCED:

FILPUT, OEXIT, PUTHST, TRMPUT

DIAGNOSTICS:

Tells user that the instrumentation package is not
initialized. Warns user of instrumentation underflow
(when INSRET is called more than INSPGM).

SEE ALSO!

INSPGM

HISTORY:

designed by Steven Haehn Feb. 20, 1979

programmed by Steven Haehn Apr. 19, 1979
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INSSET

PROGRAM NAME: I14SSET

CATEGORY: Programmer's aid (system dependent)

PROGRAM DESCRIPTION:

INSSET is used to force the instrumentation package to a
desired state (i.e., either 'ON' or 'OFF'). The previous
state of the package is returned to the calling program.
This allows the program to reset the old state of the
instrumentation package.

PROGRAM USAGE:

LOGICAL INSSET

STATE = INSSET(NWSTAT,THRSH)

INPUT ARGUMENTS:

NWSTAT - LOGICAL; New state of the instrumentation
package (false=OFF, true=ON)

THRSH - INTEGER; threshold for debug printout to start
at (and of times to print info. out,
once the threshold is exceeded).

OUTPUT ARGUMENTS:

INSSET- LOGICAL; value of the previous state of the
instrumentation package.

ALGORITHM/NOTES:

This routine should not be permanently left in any of
the OLPARS programs. It's usage is of a temporary
nature only, forcing debug printout where normally it
would not be seen.

REFERENCED BY:

Any OLPARS system independent program.

SUBPROGRAMS REFERENCED:

OEXIT, OPENFX, TRMPUT
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HISTORY:

designed by Steven Haehn Mar. 20, 1979

programmed by Steven Haehn Apr. 20, 1979
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INTENSIFY

PROGRAM NAME: INTENSIFY

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

INTENSIFY highlights a class or classes currently
displayed by drawing a solid outline around the
given class distributions. It should
be noted that, unless classes are well separated,
if more than two classes are concur-ently intensified,
then the display itself becomes cluttered with lines
and it is hard to observe the distributions. This
routine is applicable to one-space micro displays only.
(If used on a one-space macro plot, a micro-plot will
be generated on the terminal.)

PROGRAM USAGE:

User types 'INTENSIFY'.

USER INTERACTION:

User specifies the classes (via class display
symbol) to be intensified. (OBTCLS)

ALGORITHM / NOTES:

Make sure display file contains only a one-space
display plots.

REPEAT

Ask user for classes to be intensified (OBTCLS)

Mark classes to be intensified.

Put up display with the chosen classes (MICMAC)

Ask user if he wants to intensify again

UNTIL (intensifing is complete)

Put up option list only if 'erase' was called(MENU)

END
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FILES:

CM - communications file
DI - display information
DV - display value
PV - projection vector
Si - scratch 1
OLPARS option file
Instrumentation file

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CMGOTH, DIGHDI, DIPENT, EQUALA, ERASE, INSINI,
INSINT, INSRET, MENU, MICMAC, OBTCLS, OEXIT, OPENFX,
TRMPUT

SEE ALSO:

SELECT, CDISPLAY

HISTORY:

designed by Steve Haehn October 3, 1978

programmed by Mark Maginn October 15, 1980
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PROGRAM NAME: INVERT

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

This routine calculates the inverse of a symetric
square matrix A, which is stored as a vector
containing the lower triangular portion of the matrix.
If a linearly dependent row is encountered, the
program ends and the row at which this occurred is
returned along with the original matrix, unchanged.
At this point, the DITHER routine may be called to
slightly alter the pivot element in the linearly
dependent row. As an added dividend, the determinate
of the matrix is returned as the value of the function.

PROGRAM USAGE:

REAL FUNCTION INVERT

DET=INVERT(A,NDIM,THRESH,ERROW)

INPUT ARGUMENTS:

A - REAL array ((Ndim*(Ndim+1))/2);
the lower triangular portion of the
symmetric square matrix to be inverted,
stored as a vector

NDIM - INTEGER; the order of matrix A

THRESH - REAL; the minimum allowable value for the
pivot element

OUTPUT ARGUMENTS:

A - REAL array ((Ndim*(Ndim+1))/2); the lower
triangular portion of the inverse
matrix, stored as a vector

ERROW - INTEGER; the row number of the linearly
dependent row found, 0 if there
was none

INVERT - REAL; if ERROW is 0, then invert is the value
of the determinant of the matrix, other-
wise it is set equal to 0.
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ALGORITHM/NOTES:

Expand the matrix and place it into a working array.

DO I=1,Ndim

Locate the element of largest magnitude in row I.

IF (pivot element.lt.threshold value, THEN

a linear dependency occurs in this row, and thus
no inverse matrix exists. Goto BYEBYE.

ENDIF

Save the pivot column.

Move the Ith column to the pivot column.

Compute the partial column inverse.

Adjust the Ith row and save it.

Adjust the remaining matrix with the row multiplier.

ENDDO

Reorder the matrix columns.

Collapse the inverse matrix into a vector.

RETURN

FILES:

instrumentation file

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET

REFERENCED BY:

L2FSHP, NMVBSU, S2FSHP

HISTORY:

designed by Jill King September 29, 1980

programmed by Jill King September 29, 1980
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PROGRAM NAME: ITREAL

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

ITREAL moves integer words to real elements. Transfer
of words continues until the number of integers to
transfer is exhausted or until the first null
character has been transferred, depending on whether
or not the stop transferring flag has been set. The
actual number of integers transferred is returned.

PROGRAM USAGE:

CALL ITREAL(INTGRS,REALS,NUMBER,NXFERD,STOP)

INPUT ARGUMENTS:

INTGRS - INTEGER array (NUMBER + 1); integers to transfer

REALS - REAL array (NUMBER + 1); output buffer for
integers

NUMBER - INTEGER; number of integers to transfer

STOP - LOGICAL; stop transferring flag. if true,
stop transferring integers after the
first null character has been trans-
ferred. if false, continue moving
integers until 'NUMBER' is exhausted.

OUTPUT ARGUMENTS:

NXFERD - INTEGER; the number of integers actually
transferred

REFERENCED BY:

Level I Routines

SEE ALSO:

PACKB,PACKW

HISTORY:

designed by Donna Morris March 9,1979

programmed by Donna Morris May 9,1979
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KILLND

PROGRAM NAME: KILLND

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

KILLND deletes logic nodes below a givE logic node
(in Logic Information file) and any decision logic
regions (Logic Value file entries) associated with
logic nodes. The decision logic for the given node
is deleted, if the kill-current-decision-logic flag
is set to 'true'.
The data vectors that lie at the logic nodes (Tree
Vector file entries) below the given logic node are
sent back to the given logic node (i.e., the
temporary logic elements found in the data vectors
of the classes present at the given logic node are
set to the value of the given logic node).

(Example use: when user does not finish creating
decision logic for a logic node, the altered data
set and uncompleted logic node must be cleaned up.)

PROGRAM USAGE:

CALL KILLND(FDLI,FDLV,FDTI,FDTV,CRNTLG,KILLDL)

INPUT ARGUMENTS:

FDLI - INTEGER; Logic Information file descriptor
FDLV - INTEGER; Logic Value file descriptor
FDTI - INTEGER; Tree Information file descriptor
FDTV - INTEGER; Tree Vector file descriptor

CRNTLG - INTEGER; current logic node
KILLDL - LOGICAL; kill-decision-logic-at-current-

logic-node flag

FILES:

LI - logic information
LV - logic value
TI - tree information
TV - tree vector

REFERENCED BY:

All Logic Design Commands
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KILLND

SUBPROGRAMS REFERENCED:

DLREGN, ELIFRE, FXLTMP, GTRGNI, INSINT, INSPGM, INSRET,
LIGCOP, LIGLOG, LIGSTR, LIPLOG, LIPSTR

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Apr. 1, 1981
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LIASDG

PROGRAM NAME: L1ASDG

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

L1ASDG projects a data set onto the Fisher direction
associated with two algebraically-assigned groupings
of data classes at an incomplete logic node. It is
the one-space analogue of L2ASDG and is the same
except for obvious one-space modifications.

PROGRAM USAGE:

User types in 'LlASDG'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Make sure the current data set is not in excess
measurement mode (CHKEXS).

Get set up for the projection of the set of vectors
at a logic node (SETUP).

Initialize DI, DV, PV and file SI headers (INITD).

Call UILASD to

Retrieve or compute the class mean vectors
(TIGMN, LOGMN).

Divide the classes at the specified logic node
into two groups, determined by the euclidean
distance between the mean vectors. First, all
class mean vectors are compared, and the two
classes with the largest euclidean distance
between the means are saved. Then, one at a time,
each class mean vector is compared with each of
the two saved class mean vectors. If the mean is
closer to the mean of saved class 1, then the
class belongs to the first group. Otherwise, the
class belongs to the second group (DISTEU).

Display the two groups of classes (TRMPUT).
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IF (the user is not satisfied) THEN

Request group modifications (SELCLS).

Redisplay modified groups (TRMPUT).

ENDIF

Ask the user if measurements are to be eliminated
(ELIMEA).

Ask the user if scatter or covariance matrices are
to be used in the computations (PROMPT).

Compute optimal discriminant plane (DCRIM).

Store them in the PV file (PVPENT, PVPHDR).

Project the vectors (LNPROJ).

Create the display (MICMAC).

Put up option list at user's terminal (MENU).

END

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHKEXS, CLOSFX, CMGCDS, DCRIM, DIPHDI, DIPNAM
ERASE, INITD, INSINI, INSINT, INSRET, LNPROJ
MENU, MICMAC, MODDFS, OEXIT, OPENFX, PVPENT
PVPHDR, SETUP, TRMPUT, UILASD

HISTORY:

designed by David Birnbaum September 13, 1978

programmed by Jill King May 6, 1981
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L1CRDV

PROGRAM NAME: L1CRDV

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

L1CRDV is the one-space coordinate projection routine
for use in logic design. It is the same as L2CRDV
except for obvious one-space modifications.

PROGRAM USAGE:

User types in 'L1CRDV'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get set up for the projection of the set of vectors
at a logic node (SETUP).

Ask user to select one coordinate on which to project
the data set.

Initialize DI, DV, PV and SI files (INITD).

Enter the coordinate in DI file (DIPHDI).

For each vector, store the projected coordinate in the
DV file and set up DI file entries (LCPROJ).

Create one-space plot (MICMAC).

Put up option list at user's terminal (MENU).

END

FILES:

CM - communications HS - history
DI - display information TI - tree information
DV - display value TV - tree vector
PV - projection vector OLPARS option file
S1 - scratch 1 Instrumentation
TL - tree list LI - logic information
LL - logic list LV - logic value
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REFERENCED BYt

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLOSTR, CMGCDS, CMGOTH, DIPHDI, DIPRAM, ERASE,
INITD, INSINI, INSRET, L.CPROJ, MENU, MICMAC, OEXIT,
OPENFX, PROMPT, SETUP, TRMGET, TRMPUT

SEE ALSO:

L2CRDV

HISTORY:

designed by David BirnBaum September 28, 1978

programmed by Steven Haehn Dec. 9, 1980
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LiEIGV

PROGRAM NAME: LlEIGV

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

L1EIGV projects the set of vectors at an incomplete
logic node onto an eigenvalue of that data set that
is selected by the user. It is the same as L2EIGV
except for obvious one-space modifications.

PROGRAM USAGE:

User types in 'L1EIGV'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get set up for the prolection of the set of vectors
at a logic node (SETUP).

Initialize DI, DV, PV and S1 headers (INITD).

Measurements to be ignored? (ELIMEA).

Compute eigenvalues and eigenvectors and insert into
PV file (EIGLPV).

Printout of eigenvectors desired (EIGPRT)?

Ask user to select one eigenvalue for use in the

projection (SLTEIG).

Project the data set (LNPROJ).

Create display (MICMAC).

Put up option list at user's terminal (MENU).

END

FILES:

PV - projection vector

REFERENCED BY;

OLPARS user
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SUBPROGRAMS REFERENCED:

ERASE, SETOPT, SETUP, INITD, ELIMEA,
EIGLPV, EIGPRT, SLTEIG, LNPROJ, MICMAC,
MENU, PVPHDR, PVPENT

HISTORY:

designed by David A. Birdbaum September 13, ,1978

programmed by David J. Tipton December 22, 1981
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L2ASDG

PROGRAM NAME: L2ASDG

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

L2ASDG projects a data set on to the optimal
discriminant plane associated with two algebraically-
assigned groupings of data classes at an incomplete
logic node. The calculations proceed as in S2ASDG.

PROGRAM USAGE:

User types in 'L2ASDG'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Make sure the current data set is not in excess
measurement mode (CHKEXS).

Get set up for the projection of the set of vectors
at a logic node (SETUP).

Initialize DI, DV, PV and file S headers (INITD).

Call UILASD to

Retrieve or compute the class mean vectors
(TIGMN, LOGMN).

Divide the classes at the specified logic node
into two groups, determined by the euclidean
distance between the mean vectors. First, all
class mean vectors are compared, and the two
classes with the largest euclidean distance
between the means are saved. Then, one at a time,
each class mean vector is compared with each of
the two saved class mean vectors. If the mean is
closer to the mean of saved class 1, then the
class belongs to the first group. Otherwise, the
class belongs to the second group (DISTEU).

Display the two groups of classes (TRMPUT).
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IF (the user is not satisfied) THEN

Request group modifications (SELCLS).

Redisplay modified groups (TRMPUT).

ENDIF

Ask the user if measurements are to be eliminated
(ELIMEA).

Ask the user if scatter or covariance matrices are
to be used in the computations (PROMPT).

Compute optimal discriminant plane (DCRIM).

Store them in the PV file (PVPENT, PVPHDR).

Project the vectors (LNPROJ).

Create the display (CLSCAT).

Put up option list at user's terminal (MENU).

END

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHKEXS, CLOSFX, CLSCAT, CMGCDS, DCRIM, DIPHDI,
DIPNAM, ERASE, INITD, INSINI, INSINT, INSRET,
LNPROJ, MENU, MODDFS, OEXIT, OPENFX, PVPENT,
PVPHDR, SETUP, TRMPUT, UILASD

SEE ALSO:

S2ASDG

HISTORY:

designed by David Birnbaum September 13, 1978

programmed by Jill King May 5, 1981
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L2CRDV

PROGRAM NAME: L2CRDV

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

L2CRDV is the two-space coordinate projection routine
for use in logic design.

PROGRAM USAGE:

User types in 'L2CRDV'.

USER INTERACTION:

Prompts for coordinates to project on.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get set up for the projection of the set of vectors
at a logic node (SETUP).

Initialize DI, DV, PV and SI files (INITD).

Ask user to select two coordinates to project on.

Enter these coordinates in DI file (DIPHDI).

For each vector, store those coordinates in the
DV file and set up DI file entries (LCPROJ).

Create two-space plot (CLSCAT).

Put up option list at user's terminal (MENU).

END

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLOSTR, CLSCAT, CMGCDS, CMGOTH, DIPHDI
DIPNAM, ERASE, INITD, INSINI, INSRET, LCPROJ
MENU, OEXIT, OPENFX, OPENTR, PROMPT, PVPENT
PVPHDR, SETUP, TIGCOP
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HISTORY:

designed by David A. Birnbaum September 28, 1978

programmed by David J. Tipton February 18, 1981
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L2EIGV

PROGRAM NAME: L2EIGV

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

L2EIGV projects the set of vectors at an incomplete
logic node onto two eigenvalues of that data set that
are selected by the user.

PROGRAM USAGE:

User types in 'L2EIGV'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get set up for the projection of the set of vectors
at a logic node (SETUP).

Initialize DI, DV, PV and S1 headers (INITD).

Measurements to be ignored? (ELIMEA).

Compute eigenvalues and eigenvectors and insert into
PV file (EIGLPV)

Printout of eigenvectors desired (EIGPRT)?

Ask user to select two eigenvalues for use in the
projection (SLTEIG).

Project the data set (LNPROJ).

Create display (CLSCAT).

Put up option list at user's terminal (MENU).

END

FILES:

DI - display information
DV - display vector
PV - projection vector
TI - tree information
TV - tree vector

REFERENCED BY:
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OLPARS user

SUBPROGRAMS REFERENCED:

CLSCAT, EIGLPV, EIGPRT, ELIMEA, ERASE, INITD
LNPROJ, MENU, PVPENT, PVPHDR, SETUP, SLTEIG

SEE ALSO:

S2EIGV

HISTORY:

designed by David A. Birnaum September 13, 1978

programmed by David J. Tipton Januray 27, 1981
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L2FSHP

PROGRAM NAME: L2FSHP

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

L2FSHP projects the vectors at an incomplete logic
node on two Fisher directions, which correspond to
two pairs of data classes at the node.

PROGRAM USAGE:

User types in 'L2FSHP'.

USER INTERACTION:

The user is prompted for:

1. An incomplete logic node number (done in SETUP).

2. The first class pair.

3. The second class pair.

4. Scatter or covariance matrix options.

5. Whether or not to eliminate some measurements
in the computation, and the number of these
measurements.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Call UIL2FS to

Get set up for the projection of vectors at an
incomplete logic node (SETUP).

Initialize DI, DV, PV, and SI file headers (INITD).

Call SLPAIR to

Display list of classes that lie at the logic
node (these were retrieved in SETUP).

Request first pair of classes (SELCLS).

Request second pair of classes (SELCLS).
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Scatter or covariance option (PROMPT).

Eliminate any measurements (ELIMEA).

Compute Fisher discriminant for first pair of classes
(DCRIM).

Compute Fisher discriminant for second pair of classes
(DCRIM).

Orthogonalize the two discriminants.

Store the discriminants in the PV file making sure

pointers to the projection vectors ar correct (PVPENT).

Project set of classes (LNPROJ).

Modify the display flag symbol (MODDFS).

Create two-space display (CLSCAT).

Put up option list at user's terminal (MENU).

END

FILES:

CM - communication file
DI - display information file
DV - display vector file
HS - history file
LI - logic information file
LV - logic vector file
PV - projection vector file
TI - tree information file
TV - tree vector file
instrumentation file
option file

REFERENCED BY:

OLPARS user
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SUBPROGRAMS REFERENCED:

CHKEXS, CLSCAT, CMGCDS, DCRIM, DIPHDI, DIPNAM, ERASE
INSINI, INSINT, INSLOG, INSRET, LNPROJ, MENU, MODDFS
QEXIT, OPENFX, PVPENT, PVPHDR, TRMPUT, UIL2FS, $SQRT

HISTORY:

designed by David Birnbaum September 14, 1978

programmed by Jill King December 11, 1980
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LCPROJ

PROGRAM NAME: LCPROJ

CATEGORY: Display Files Access Routine

PROGRAM DESCRIPTION:

If ALLVEC = TRUE, LCPROJ stores in the DV file the
selected coordinate(s) for each vector from the
set of classes whose entry table slot numbers are
passed in SLOTS. If ALLVEC = FALSE, LCPROJ stores
only those vectors that lie at the logic node
number passed in NODNUM.

PROGRAM USAGE:

CALL LCPROJ(FIDTI,FIDTV,FIDDI,FIDDV,ENTABL,NCLASS,
SLOTS,ALLVEC,NODNUM,COORDS)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file

FIDDI - INTEGER; the file descriptor of the DI file

FIDDV - INTEGER; the file descriptor of the DV file

ENTABL - INTEGER; array (100); the entry table

NCLASS - INTEGER; the number of classes

SLOTS - INTEGER; array (NCLASS); the list of entry table
slot numbers of the classes at the
logic node

ALLVEC - LOGICAL; TRUE means use all vectors;
FALSE means use only those vectors
that lie at the logic node

NODNUM - INTEGER; the logic node number

COORDS - INTEGER array (2); the coordinates (measurement
numbers); if COORDS (2) = 0
then this is a one-space
projection
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ALGORITHM / NOTES:

DO WHILE (there are more classes to be projected)

Get class counters and pointers (TIGCOP) and
class name (TIGNAM)

IF (all vectors of the classes are to be used) THEN

IF(not in excess measurement mode)THEN

Get mean vector of the class (TIGMN).

ENDIF

DO WHILE (there are more vectors in the class)

Get a vector and store selected coordinates
in DV file.

IF(we are in excess measurement mode)THEN
Update the mean vector computation.

ENDIF

Update x(min), x(max), (y(min), y(max)).

ENDDO

Store selected coordinate of mean vector
in DV file.

Create a DI file entry for the class.

ELSE

DO WHILE (there are more vectors in the class
that lie at the specified logic node)

Get a vector and store selected coordinates
in DV file.

Update mean vector computation and the vector
count.

Update x(min), x(max), (y(min), y(max)).

ENDDO
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Calculate the new mean vector.

Store selected coordinates of mean vector

in DV file.

Create a DI file entry for the class.

Update the total vector count

ENDIF

ENDDO

Store x(min), x(max), (y(min), y(max)) values in DI
file as original and current (DIPMAX).

Store total number of vectors in DI file header (DIPHDI).

Update the next available entry in the DV file header.

RETURN

FILES:

TI - tree information
TV - tree vector
DI - display information
DV - display value

REFERENCED BY:

L1CRDV, L2CRDV, CRPROJ

SUBPROGRAMS REFERENCED:

DIPENT, DIPHDI, DIPMAX, DVPHDR, DVPVEC, INSINT,
INSPGM, INSRET, TIGCOP, TIGHDR, TIGMN, TIGNAM,
TVGVEC, TVPVEC

HISTORY:

designed by Dave Birnbaum September 26, 1978

programmed by Donna Morris October 1, 1980
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LENGA

PROGRAM NAME: LENGA

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

LENGA determines the length of a character string.
The maximum size string allowed is determined by
'MAXLIN'. The string must have and end-of-string
symbol (0) appended to its end. If no eos symbol
is found, LENGTH will return 'MAXLIN-1'.

PROGRAM USAGE:

INTEGER LENGA

O=LENGA(STRING)

INPUT ARGUMENTS:

STRING - INTEGER array (MAXLIN); the character string
for which to determine the length

OUTPUT ARGUMENTS:

LENGA - INTEGER; the length of the character string

REFERENCED BY:

SETDS

HISTORY:

designed by Steve Haehn September 7,1979

programmed by Steve Haehn September 7,1979
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PROGRAM NAME: LENGTH

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

LENGTH determines the length of a character string.
The maximum size string allowed is determined by
'MAXLIN'. The string must have and end-of-string
symbol (0) appended to its end. If no eos symbol
is found, LENGTH will return 'MAXLIN-1'.

PROGRAM USAGE:

INTEGER LENGTH

N = LENGTH (STRING)

INPUT ARGUMENTS:

STRING - LOGICAL *1 ARRAY; the character string for
which to determine the length

OUTPUT ARGUMENTS:

LENGTH - INTEGER; the length of the character string

REFERENCED BY:

GEN

HISTORY:

designed by Steve Haehn January 1,1979

programmed by Steve Haehn January 1,1979
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LESS

PROGRAM NAME: LESS

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

LESS determines the lexigraphical order of two given
character strings. When the first string is 'less than'
the second string, LESS returns a 'true' value.
Otherwise, LESS returns 'false'. The 'case' of the
alphabetical characters may or may not be used in
determining the lex. order.

PROGRAM USAGE:

LOGICAL LESS

IF(LESS(STR1,LEN1,STR2,LEN2,CASE))

INPUT ARGUMENTS:

STRI - LOGICAL *1 ARRAY(MAXLIN); string 1 in 'less'
comparison

LENI - INTEGER: length of the first string

STR2 - LOGICAL *1 ARRAY(MAXLIN); string 2 in 'less'
comparison

LEN2 - INTEGER; length of the second string

CASE - LOGICAL; determines whether or not the case
of the alphabetic characters is
important in the string comparison.
(true - case important
false - case unimportant)

OUTPUT ARGUMENTS:

LESS - LOGICAL; 'TRUE' if STRI is less than STR2
'FALSE' if STRI is greater than or

equal to STR2.

REFERENCED BY:

MAKOPT
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SUBPROGRAMS REFERENCED:

LENGTH, VALUES

SEE ALSO:

EQUALS

HISTORY:

designed by Steven Haehn Aug. 17, 1979

programmed by Steven Haehn Aug. 24, 1979

417

.-0,6



OLPARS Program Specifications

LGLNOD

PROGRAM NAME: LGLNOD

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

Given the character string contained in the variable
NODNAM, LGLNOD determines if NODNAM is a legal OLPARS
node name. Legal node names may not start with a blank
or have any commas in them. Other printable ASCII
characters are OK.

PROGRAM USAGE:

LOGICAL LGLNOD

IF(LGLNOD(NODNAM))

INPUT ARGUMENTS:

NODNAM - INTEGER ARRAY(NODLEN); the node name

OUTPUT ARGUMENTS:

LGLNOD - LOGICAL; true if NODNAM is a legal OLPARS
node name; otherwise false.

ALGORITHM / NOTES:

IF (the node name contains any digit, letter, or
other printable ASCII characters) THEN

IF (the display symbol is not a blank) THEN

IF(there are no commas in the node name) THEN

NODNAM is a valid OLPARS node name
(LGLNOD = true).

ENDIr
ENDIF

ELSE

NODNAM is not a valid OLPARS node name
(LGLNOD = false).

ENDIF
RETURN
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REFERENCED BY:

APPEND

SUBPROGRAMS REFERENCED:

EQUALA, IDCH(, INSLOG, INSPGM, INSRET

HISTORY:

designed by Steven Haehn June 1, 1978

programmed by Steven Haehn April 8, 1980
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LGLTRE

PROGRAM NAME: LGLTRE

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

Given the character string contained in the variable
TRENAM, LGLTRE determines if TRENAM is a legal OLPARS
tree name.

PROGRAM USAGE:

LOGICAL LGLTRE

IF(LGLTRE(TRENAM))

INPUT ARGUMENTS:

TRENAM - INTEGER array (TRELEN + 1); the tree name

ALGORITHM / NOTES:

IF (the "TRENAM"'s first character is alphabetic
and the rest of the name is alphanumeric) THEN

"TRENAM" is a valid OLPARS tree name (LGLTRE true).

ELSE

"TRENAM" is not a valid OLPARS tree name
(LGLTRE = false).

ENDIF

RETURN

RFFERENCED BY:

APPEND

SUBPROGRAMS REFERENCED:

IDCHK
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LGLTRE

HISTORY:

designed by Steven Haehn June 1, 1978

programmed by Steven Haehn April 8, 1980
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LIGCAP

PROGRAM NAME: LIGCAP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGCAP obtains from the Logic Information (LI) file

header the counts and pointers of the logic tree.

PROGRAM USAGE:

CALL LIGCAP(FIDLI,NDIM,NLOWND,NXTLND,NOPENT,NLNOD,
CRNTND,ALIAS,NLVELM,NILN)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of LI file to be
accessed

OUTPUT ARGUMENTS:

NDIM - INTEGER; dimensionality of vectors in design
data set

NLOWND - INTEGER; number of lowest nodes in the design
data set

NXTLND - INTEGER; next available logic node entry in LI
file

NOPENT - INTEGER; the 'next open entry on end of file'
element in the LI file

NLNOD - INTEGER; number of logic nodes currently in
logic tree

CRNTND - INTEGER; the current logic node (for group 1 and
2-space logic only)

ALIAS - INTEGER; the reassociated class name flag (for
evaluation) determines whether or not
the class name to be used is the
original class name or its alias

NLVELM - INTEGER; number of elements in an LV file entry

NILN - INTEGER; number of incomplete logic nodes
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LIGCAP

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET

SEE ALSO:

LIPCAP

HISTORY:

designed by Steve Haehn September 13, 1978

programmed by Donn? Morris August 12, 1980
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LIGCLP

PROGRAM NAME: LIGCLP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGCLP returns to the calling program the bit map
representing the classes present at a logic node
in a logic tree.

PROGRAM USAGE:

CALL LIGCLP(FDLI,ENTNO,CPRSNT,NCPRS)

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor of the LI file
being accessed

ENTNO - INTEGER; entry number of the logic entry that
contains the classes-present bit map

OUTPUT ARGUMENTS:

CPRSNT - REAL array (BMPSIZ); bit map designating the
number of classes present (residing)
at a logic node

NCPRS - INTEGER; the number of classes present at a

logic node

FILES:

LI - logic information

REFERENCED BY:

GCLIST

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

LIPCLP
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LIGCLP

HISTORY:

designed by Steven Haehn September 114, 1978

programmed by Steven Haehn Nov. 25, 1980
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r IGC NM

PROGRAM NAME: LIGCNM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGCNM obtains the class names of the lowest nodes of a
design data tree from the logic information (LI) file
header of a logic tree. It will also return the number
of class names of these lowest nodes found in the design
data set.

PROGRAM USAGE:

CALL LIGCNM(FIDLI,CLSNAM,NCLAS)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of the LI file being
accessed

OUTPUT ARGUMENTS:

CLSNAM - INTEGER array (4,50); storage area for class
names to be read from LI file header

NCLAS - INTEGER; the number of class names found in the
LI file header

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET

SEE ALSO:

LIPCNM

HISTORY:

designed by Steve Haehn September 12, 1978

programmed by Donna Morris August 11, 1980
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LIGCOP

PROGRAM NAME: LIGCOP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGCOP retrieves from an LI file header a count or
pointer data value. The count or pointer to be
referenced is specified by a code. (The code
information can be found in the program description
section of LIPCOP.)

PROGRAM USAGE:

INTEGER LIGCOP

NUMRET = LICCOP(FDLI,CPCODE)

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor of LI file being
accessed

CPCODE - INTEGER; count or pointer code representing data
to be accessed

OUTPUT ARGUMENTS:

LIGCOP - INTEGER; count or pointer retrieval from the LI
file header

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

LIPCOP
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LIGCOP

HISTORY:

de. igned by Steven daehn September 18, 1978

programmed by Mark Maginn July 17, 1980
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LIGDCN

PROGRAM NAME: LIGDCN

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGDCN gets the original design data set
class name and the reassociated class name
from a logical information file entry.

PROGRAM USAGE:

CALL LIGDCN (FID, ENTNO, ODCN, RCN)

INPUT ARGUMENTS:

FID - INTEGER; LI file descriptor

ENTNO - INTEGER; LI file entry number (or
logic node number)

OUTPUT ARGUMENTS:

ODCN - INTEGER (NODLEN) array; the original
design data set class name for this
logic node (ENTNO)

RCN - INTEGER (NODLEN) array; the
reassociated class name for this
logic node (ENTNO)

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by David Tipton September 20, 1978

programed by David Tipton May 7, 1981
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LIGDSN

PROGRAM NAME: LIGDSN

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGDSN obtains the design data set name from the logic
information (LI) file header of a user's logic tree.

PROGRAM USAGE:

CALL LIGDSN(FIDLI,DSNAME) -

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of the LI file being
accessed

OUTPUT ARGUMENTS:

DSNAME - INTEGER array(12); name of the logic tree's
design data set, which
is a treename, nodename pair

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET

SEE ALSO:

LIPDSN

HISTORY:

designed by Steve Haehn September 12, 1978

programmed by Donna Morris August 11, 1980
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LIGENT

PROGRAM NAME: LIGENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGENT retrieves a logic information (LI) file

entry from a logic tree.

PROGRAM USAGE:

CALL LIGENT(FIDLI,ENTNO,LOGCD,STRUCT,ODCNAM,RCNAM,
MLFLAG,NUMCLS,BITMAP)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of LI file to be
accessed

ENTNO - INTEGER; entry number of the LI entry to be
retrieved

OUTPUT ARGUMENTS:

LOGCD - INTEGER array (3); logic code array:

o element 1 - logic type code of this node
(i.e. logic that produced
the nodes immediately under
this node)

o or - entry link (to a deleted

node) in free node list

o element 2 - logic subtype code

o element 3 - option number of creating
routine

STRUCT - INTEGER array (7); storage area for the logic
node structure pointers

ODCNAM - INTEGER array(4); original design data set
class name for the node entry

431



OLPARS Program Specifications
LIGENT

RCNAM - INTEGER array(4); reassociated class name
(ALIAS) is used when the
reassociate name flag (RNF
or ALIAS flag, in the LI
file header) is turned on

MLFLAG - INTEGER; modified logic flag

NUMCLS - INTEGER; number of classes present (residing) at
this node

BITMAP - REAL array (2); bit map representing the classes
present (residing) at this node

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, PACKW.

SEE ALSO:

LIPENT

HISTORY:

designed by Steve Haehn September 13, 1978

programmed by Donna Morris August 11, 1980
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IqT LIGLOG

PROGRAM NAME: LIGLOG

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGLOG retrieves the logic code information and the
modified logic flag of a logic entry from the logic
information (LI) file. (The type code portion of the
logic code information may be a "free" list link
pointer.)

PROGRAM USAGE:

CALL LIGLOG(FDLI,ENTNO,TYPECD,SUBTYP,OPTNO,MODLF)

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor of the LI file being
accessed

ENTNO - INTEGER; entry number of the logic entry
desired

OUTPUT ARGUMENTS:

TYPECD - INTEGER; logic type code of this node
(i.e., logic that produced the
nodes immediately under this
node)

or: entry link (to a deleted node)

in free node list

SUBTYP - INTEGER; logic subtype code

OPTNO - INTEGER; option number of creating routine

MODLF - INTEGER; modified logic flag

FILES:

LI - logic information

REFERENCED BY:

ELIFRE
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LIGLOG

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, QEXIT, TRMPUT

SEE ALSO:

LIPLOG

HISTORY:

designed by Steven Haehn September 19, 1978

programmed by Steven Haehn Dec. 3, 1980
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LIGPRB

PROGRAM NAME: LIGPRB

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIGPRB obtains the a priori probabilities, found in the
logic information (LI) file header, of the lowest nodes
of a design data set. It also returns the number of
classes that have a probability number.

PROGRAM USAGE:

CALL LIGPRB(FIDLI,PROB,NCLAS)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of the LI file being
accessed

OUTPUT ARGUMENTS:

PROB - REAL array (50); storage area for the a
priori probability numbers
found in the LI file header

NCLAS - INTEGER; the number of classes that have a proba-
bility number (or the number of probabilities) to
be read from the LI file header

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET

SEE ALSO:

LIPPRB

HISTORY:

designed by Steve Haehn September 12, 1978

programmed by Donna Morris August 11, 1980
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LIGSTR

PROGRAM NAME: LIGSTR

CATEGORY: Level II File Ac' ;s Subroutine

PROGRAM DESCRIPTION:

LIGSTR gets structural information from an LI file
entry. It places them in an array STRUCT as follows:

POSITION DATA ELEMENT IN
IN STRUCT LI ENTRY

I Node level

2 Number of nodes below this 5
node at next level

3 Entry number of parent 6
node

4 Entry of first child 7

5 Entry number of next 8
sibling

6 Entry number in LV for 9
start of decision logic

7 Entry number in LV for 10
reject strategy

PROGRAM USAGE:

CALL LIGSTR(FDLI,ENTNO,STRUCT)

INPUT ARGUMENTS:

FDLI - INTEGER; the file descriptor of the LI file
ENTNO - INTEGER; the entry number

OUTPUT ARGUMENTS:

STRUCT - INTEGER array (LSTRSZ); the structural info.
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LIGSTR

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, PACKW, TRMPUT

HISTORY:

designed by David BirnBaum September 20, 1978

programmed by Steven Haehn Dec. 4, 1980
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LINSEG

PROGRAM NAME: LINSEG

CATEGORY: Terminal I/O (graphic, system dependent)

PROGRAM DESCRIPTION:

LINSEG draws a line having texture ITEX between the
points (Xl,Yl) and (X2,Y2). These points are actual
screen coordinates. (ITEX will probably not be used,
but is included to be compatible with the PLTMAP
FORTRAN subroutine.)

PROGRAM USAGE:

CALL LINSEG(X1,Y1,X2,Y2,ITEX)

INPUT ARGUMENTS:

Xl - INTEGER; the X coordinate of the first point
YI - INTEGER; the Y coordinate of the first point
X2 - INTEGER; the X coordinate of the second point
Y2 - INTEGER; the Y coordinate of the second point

ITEX - INTEGER; the texture of the line to be drawn

HISTORY:

designed by Steve Haehn April 13, 1978

programmed by Steve Haehn April 1, 1981
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LIPCAP

PROGRAM NAME: LIPCAP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPCAP writes the counts and pointers of a logic tree
into the logic information (LI) file header. This pro-
gram will also calculate the number of elements in an
LV file entry if the parameter NLVELM is set to zero
(the dimensionality, i.e. NDIM, is used in this calcu-
lation).

PROGRAM USAGE:

CALL LIPCAP(FIDLI,NDIM,NLOWND,NXTLND,NOPENT,NLNOD,
CRNTND,ALIAS,NLVELM,NILN)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of LI file to be
accessed

NDIM - INTEGER; dimensionality of vectors in design
data set

NLOWND - INTEGER; number of lowest nodes in the design
data set

NXTLND - INTEGER; next available logic node entry in LI
file

NOPENT - INTEGER; the 'next open entry on end of file'
element in the LI file

NLNOD - INTEGER; number of logic nodes currently in
logic tree

CRNTND - INTEGER; the current logic node (for group 1 and
2-space logic only)

ALIAS - INTEGER; the reassociated class name flag (for
evaluation) determines whether or not
the class name to be used is the
original class name or its alias

NLVELM - INTEGER; number of elements in an LV file entry

NILN - INTEGER; number of incomplete logic nodes
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LIPCAP

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

LIGCAP

HISTORY:

designed by Steve Haehn September 13, 1978

programmed by Donna Morris July 17, 1980
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LIPCLP

PROGRAM NAME: LIPCLP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPCLP writes out the classes-present bit map of a

logic entry to a logic tree.

PROGRAM USAGE:

CALL LIPCLP(FDLI,ENTNO,CPRSNT,NCPRS)

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor of the LI file
being accessed

ENTNO - INTEGER; entry number of the logic entry to
which the classes-present bit map
will be written

CPRSNT - REAL array (BMPSIZ); bit map designating the
classes present (residing) at a
logic node

NCPRS - INTEGER; the number of classes present at a
logic node

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FPUT, INSINT, INSPGM, INSRET

SEE ALSO:

LIGCLP

HISTORY:

designed by Steven Haehn September 14, 1978

programmed by Steven Haehn Dec. 4, 1980
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LIPCNM

PROGRAM NAME: LIPCNM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPCNM writes out the class names of the lowest nodes
of a design data set to the logic information (LI)
file header of a logic tree.

PROGRAM USAGE:

CALL LIPCNM(FIDLI,CLSNAM,NCLAS)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of the LI file being
accessed

CLSNAM - INTEGER array (4,NCLAS+1); storage area for
class names to be written out to the LI file
header (+1 to fool array checking if ever
NCLAS equals zero)

NCLAS - INTEGER; the number of class names being written
out to the LI file header

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

LIGCNM

HISTORY:

designed by Steve Haehn September 12, 1978

programmed by Donna Morris July 17, 1980
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LIPCOP

PROGRAM NAME: LIPCOP

CATEGORY: Level II File Access Subroutine

* PROGRAM DESCRIPTION:

LIPCOP writes out to an LI file header a count or
pointer data value. The count or pointer to be
written is given by one of the following codes:

CODE INFORMATION REQUESTED ELEMENT IN

LI HEADER

1 Dimensionality of design 13
data set

2 Number of lowest nodes in 14
design data set

3 1 Next available node entry 15

4 f Next open node entry at end 16
of file

5 Number of nodes actively 17
used in logic tree

6 Current logic node 18
I I

7 Alias flag 19

8 Number of elements in LV 20
1 file entry

9 Number of incomplete logic 21
nodes

PROGRAM USAGE:

CALL LIPCOP(FDLI,CPCODE,CNTPTR)
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LIPCOP

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor of the LI file being
accessed

CPCODE - INTEGER; count or pointer code representing
data to be accessed

CNTPTR - INTEGER; count or pointer to be written to

LI file header

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

LIGCOP

HISTORY:

designed by Steven Haehn September 18, 1978

programmed by Steven Haehn Dec. 4, 1980
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LIPDCN

PROGRAM NAME: LIPDCN,.

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPDCN writes the design data set class name and the

reassociated class name into an LI file entry.

PROGRAM USAGE:

CALL LIPDCN(FIDLI,ENTNO,ODCN,RCN)

INPUT ARGUMENTS:

FIDLI - INTEGER; the file descriptor of the LI file
ENTNO - INTEGER; the entry number
ODCN - INTEGER array (NODLEN); the design data set name
RCN - INTEGER array (NODLEN); the reassociated name

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET, ITREAL

HISTORY:

designed by David Birnbaum September 20, 1978

programmed by Donna Morris July 2, 1981
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LIPDSN

PROGRAM NAME: LIPDSN

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPDSN writes the design data set name into the logic

information (LI) file header of a user's logic tree.

PROGRAM USAGE:

CALL LIPDSN(FIDLI,DSNAME)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of the LI file being
accessed

DSNAME - INTEGER(12)array; name of the logic tree's
design data set, which is
a treename, nodename pair

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

LIGDSN

HISTORY:

designed by Steve Haehn September 12, 1978

programmed by Donna Morris July 17, 1980
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LIPENT

PROGRAM NAME: LIPENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPENT writes out a logic information (LI) file entry
into a logic tree.

PROGRAM USAGE:

CALL LIPENT(FIDLI,ENTNO,LOGCD,STRUCT,ODCNAM,RCNAM,

MLFLAG,NUMCLS,BITMAP)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of LI file to be
accessed

ENTNO - INTEGER; entry number of the LI entry to be
written

LOGCD - INTEGER array '3); logic code array:

o element I - logic type code of this node
(i.e. logic that produced the
nodes immediately under this
node)

o or - entry link (to a deleted
node) in free node list

o element 2 - logic subtype code

o element 3 - option number of creating
routine

STRUCT - INTEGER array (7); storage area for the logic
node structure pointers

ODCNAM - INTEGER array (4); original design data set
class name for the node entry

RCNAM - INTEGER array (4); reassociated class name
(ALIAS) is used when the
reassociate name flag (RNF
or ALIAS flag, in the LI
file header) is turned on
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MLFLAG - INTEGER; modified logic flag

NUMCLS - INTEGER; number of classes present (residing) at
this node

BITMAP - REAL array (2); bit map representing the classes
present (residing) at this node

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET, ITREAL

SEE ALSO: A

LIGENT

HISTORY:

d.esigned by Steve Haehn September 13, 1978

programmed by Donna Morris July 28, 1980
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LIPLOG

PROGRAM NAME: LIPLOG

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPLOG writes out the logic code information and the
modified logic flag of a logic entry to the logic
information (LI) file. (The type code portion of the
logic code information may be a "free" list link
pointer.)

PROGRAM USAGE:

CALL LIPLOG(FDLI,ENTNO,TYPECD,SUBTYP,OPTNO,MODLF)

INPUT ARGUMENTS:

FDLI - INTEGER; file descriptor of the LI file being
accessed

ENTNO - INTEGER; entry number of the logic entry
desired

TYPECD - INTEGER; logic type code of this node
(i.e., logic that produced the
nodes immediately under this
node)

or: entry link (to a deleted node)
in free node list

SUBTYP - INTEGER; logic subtype code

OPTNO - INTEGER; option number of creating routine

MODLF - INTEGER; modified logic flag

FILES:

LI - logic information

REFERENCED BY:

ELIFRE

SUBPROGRAMS REFERENCED:

FPUT, INSINT, INSPGM, INSRET
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SEE ALSO:

LIGLOG

HISTORY:

designed by Steven Haehn September 19, 1978

programmed by Steven Haehn Dec. 3, 1980
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LIPPRB

PROGRAM NAME: LIPPRB

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPPRB writes out the a priori probabilities of the
lowest nodes of a design data set to the LI file
header.

PROGRAM USAGE:

CALL LIPPRB(FIDLI,PROB,NCLAS)

INPUT ARGUMENTS:

FIDLI - INTEGER; file descriptor of the LI file being
accessed

NCLAS - INTEGER; the number of classes that have a
probability number (or the number
of probabilities) to be written in
the LI file header

PROB - REAL array (NCLAS+1); storage area for the a
priori probability numbers to be
written to the LI file header (+I
to fool array checking if ever
NCLAS equals zero

FILES:

LI - logic information

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

LIGPRB

HISTORY:

designed by Steve Haehn September 12, 1978

programmed by Donna Morris July 17, 1980
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LIPSTR

PROGRAM NAME: LIPSTR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LIPSTR puts structural information into the LI file
entry. It places them in an array STRUCT as follows:

POSITION DATA ELEMENT IN
IN STRUCT LI ENTRY

1 Node level 4

2 Number of nodes below this 5
node at next level

3 Entry number of parent 6
node

4 Entry of first child 7

5 1 Entry number of next 8
sibling

6 ; Entry number in LV for 9
start of decision logic

7 Entry number in LV for 10
reject strategy

PROGRAM USAGE:

CALL LIPSTR(FDLI,ENTNO,STRUCT)

INPUT ARGUMENTS:

FDLI - INTEGER; the file descriptor of the LI file
ENTNO - INTEGER; the entry number

STRUCT - INTEGER array (LSTRSZ); the structural info.

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET, ITREAL
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HISTORY:

designed by David BirnBaum September 20, 1978

programmed by Steven Haehn Dec. 4, 1980
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PROGRAM NAME: LISTLOGS

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

LISTLOGS displays the list of logics along with their

design sets.

PROGRAM USAGE:

User types in 'LISTLOGS'.

ALGORITHMS / NOTES:

Erase screen and home cursor (ERASE).

IF (number of logics = 0) THEN

Print message (TRMPUT).

ELSE

Display all logic names together with the design sets
of those logics and whether or not logic is complete.

ENDIF

Put up option list at user's terminal (MENU).

END

FILES:

LI - logic information
LL - logic list
CM - communication

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

ERASE, INSCHR, INSINI, INSRET, LLGENT, LLGHDR,
MENU, OEXIT, OOPEN, OPENFX, TRMPUT, WRTNOW
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HISTORY:

designed by Dave Birnibaum

programmed by Mark Maginn July 22, 1980
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LISTREES

PROGRAM NAME: LISTREES

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

LISTREES displays, at the terminal, the names of all the
trees in the user's TREELIST file.

PROGRAM USAGE:

User types in 'LISTREES'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

IF (number of trees in TL file = 0) THEN

Print message (TRMPUT).

ELSE

Display at terminal all treenames in the TL file.

ENDIF

Put up option list at user's terminal (MENU).

END

FILES:

CM - communication
TL - treelist

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

ERASE, INSINI, INSRET, MENU, OEXIT, OPENFX, TLGENT,
TLGHDR, TRMPUT, WRTNOW

HISTORY:

designed by Dave Birnbaum March 7, 1978 I

programmed by Mark Maginn July 21, 1980
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LLGENT

PROGRAM NAME: LLGENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LLGENT obtains an entry within the Logic List file.
LLGENT is passed the file descriptor of the Logic List
(LL) file and the number of an entry within the LL file.
It returns to the calling program the file codes for the
Logic Information and Logic Value files, the logic name,
the number of dimensions in the design data set, the
link pointer, the tree and class name of the design
data set, and the incomplete logic flag.

PROGRAM USAGE:

CALL LLGENT(FIDLL,ENTNO,FDCLI,FCDLV,LOGNAM,NDIM,LNKPTR,
DSNAME,INCLOG)

INPUT ARGUMENTS:

FIDLL - INTEGER; file descriptor of the logic list file

ENTNO - INTEGER; entry number of the LL entry desired

OUTPUT ARGUMENTS:

FCDLI - INTEGER; file code of the logic information file

FCDLV - INTEGER; file code of the logic value file

LOGNAM - INTEGER array (TRELEN); name of the logic tree

NDIM - INTEGER; the dimensionality of the design data
set

LNKPTR - INTEGER; the link pointer - points to the
next entry in the alphabetcally
linked list

DSNAME - INTEGER array (TRELEN + NODLEN); design data
set name

INCLOG - INTEGER; incomplete logic flag
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FILES:

LL - logic list
instrumentation files

REFERENCED BY:

LLSRCH, DELETR

SUBPROGRAMS REFERENCED:

EGET, PACKW

SEE ALSO:

TLGENT

HISTORY:

designed by Steve Haehn September 1, 1978

programmed by Donna Morris July 27,1979
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LLGHDR

PROGRAM NAME: LLGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LLGHDR obtains the number of entries element (NOE)
and the alphabetic link pointer element (LNKPTR)
from the LL file header.

PROGRAM USAGE:

CALL LLGHDR(FIDLLNOE,LNKPTR)

INPUT ARGUMENTS:

FIDLL - INTEGER; file descriptor of the LL file

OUTPUT ARGUMENTS:

NOE - INTEGER; the number of entries

LNKPTR - INTEGER; the link pointer which points to
the first entry in the alphabetically
linked list

FILES:

LL - logic list
Instrumentation files

REFERENCED BY:

LLSRCH, DELETR, DLOGTREE

SUBPROGRAMS REFERENCED:

FGET,TRMPUT

HISTORY:

designed by Steve Haehn September 5, 1978

programmed by Donna Morris July 27,1979
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PROGRAM NAME: LLPENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LLPENT writes an entry into the Logic List (LL) file.
It is passed the file descriptor of the LL file
(FIDLL), the logical entry number (ENTNO), and the
information on the tree to be placed in the LL file.

PROGRAM USAGE:

CALL LLPENT(FIDLL,ENTNO,FCDLI,FCDLV,LOGNAM,NDIM,LNKPTR,
DSNAME,INCLOG)

INPUT ARGUMENTS:

FIDLL - INTEGER; file descriptor of the logic list file

ENTNO - INTEGER; entry number of the LL entry to be
written

FCDLI - INTEGER; file code of the logic information file

FCDLV - INTEGER; file code of the logic value file

LOGNAM - INTEGER array (TRELEN); name of the logic tree

NDIM - INTEGER; the dimensionality of the design data
set

LNKPTR - INTEGER; the link pointer - points to the
next entry in the alphabetically
linked list

DSNAME - INTEGER array(TRELEN + NODLEN); design data
set name

INCLOG - INTEGER; incomplete logic flag
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FILES:

LL - logic list
Instrumentation files

SUBPROGRAMS REFERENCED:

FPUT, ITREAL

SEE ALSO:

TLPENT
HISTORY:

designed by Steve Haehn September 5, 1978

programmed by Donna Morris July 27,1979

461



OLPARS Program Specifications

LLPHDR

PROGRAM NAME: LLPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LLPHDR writes the number of entries element (NOE)
and the alphabetic link pointer element (LNKPTR)
to the LL file header.

PROGRAM USAGE:

CALL LLPHDR(FIbLL,NOE,LNKPTR)

INPUT ARGUMENTS:

FIDLL - INTEGER; file descriptor of the logic list file

NOE - INTEGER; the number of entries in the logic
list file

LNKPTR - INTEGER; the link pointer which points to
the first entry in the alphabetically
linked list

FILES:

LL - logic list

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Steve Haehn September 5, 1978

programmed by Donna Morris July 27,1979
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LLSRCH

PROGRAM NAME: LLSRCH

CATEGORY: Logic List File Access Routine

PROGRAM DESCRIPLION:

LLSRCH is passed the file descriptor (in FIDLL) of
the logic list file and the name of a tree (in NAME).
LLSRCH then searches the logic list for a tree with
the same name. If a match is found, LLSRCH is set
equal to true and the file codes and dimension of
the tree are placed in FCDLI, FDCLV and NDIM,
respectively. If no match is found, NDIM and ENTNO
are set to zero and FCDLI and FCDLV are set to equal
the entry number and link pointer, respectively,
needed to update the logic list file alphabetic
linked list when a new entry with the given name
(NAME) is added to the logic list.

PROGRAM USAGE:

LOGICAL LLSRCH

IF (LLSRCH(FIDLL,ENTNO,NAME,FCDLI,FCDLV,NDIM))

INPUT ARGUMENTS:

FIDLL - INTEGER; the file descriptor of the LL file

NAME - INTEGER array (TRELEN); name of the logic tree
to search for

OUTPUT ARGUMENTS:

ENTNO - INTEGER; if llsrch is true, ENTNO contains
the entry number of the LL entry
found.

FCDLI - INTEGER; if llsrch is true, FCDLI is
the file code of the LI file.
if llsrch is false, FCDLI is
the entry number of the treename
that alphabetically precedes the
position where NAME belongs in
the linked list and is used by
the calling routine to update
the list if the entry NAME is
added to the logic list.
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FCDLV - INTEGER; if llsrch is true, FCDLV is
the file code of the LV file.
if llsrch is false, FCDLV is
the link pointer that should
be written to the entry NAME
in the event that the calling
routine adds the entry NAME to
the logic list.

NDIM - INTEGER; if llsrch is true, NDIM is the
dimension of the data set. if
llsrch is false, NDIM is set to
zero.

ALGORITHM / NOTES:

LLsrch searches the tree alphabetically by following
the linked list pointers.

Read in the LL file header to get the first link
pointer

I = link pointer

while (I is not equal to the last link pointer (-I))

get entry I (we will use its name and link
pointer)

if (treenames match) then

llsrch =.true.
break

elseif (NAME > the LL entry name) then

I = link pointer
stay in the loop to get the next entry

else

llsrch =.false.
return the link information in FCDLI and FCDLV
set NDIM to zero
break

endif

endwhile
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if (link pointer = -1)

llsrch = .false.
return the link information in FCDLI and FCDLV
set NDIM to zero

endif

FILES:

LL - logic list

REFERENCED BY:

Any routine that must check to see that a logic
tree exists or must use a logic set.

SUBPROGRAMS REFERENCED:

LLGHDR, LLGENT

HISTORY:

designed by Dave Birnbaum May 19, 1978

programmed by Donna Morris July 10, 1979
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LNPROJ

PROGRAM NAME: LNPROJ

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

LNPROJ projects the vectors at a logic node (or all of
the vectors in the classes at that logic node) onto a
projection vector or projection vectors for one-space
or two-space displays. LNPROJ is called by the LI and
L2 commands (except CRDV). The results are stored in
the DI and DV files and original maximum, minimum values
are computed.

PROGRAM USAGE:

CALL LNPROJ(FIDTI,FIDTV,FIDDI,FIDDV,FIDPV,CLIST,NCLASS,
ALLVEC,ET,PROJTY,LOGNOD)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file

FIDDI - INTEGER; the file descriptor of the DI file

FIDDV - INTEGER; the file descriptor of the DV file

FIDPV - INTEGER; the file descriptor of the PV file

CLIST - INTEGER array (MAXCLS); the slot numbers
corresponding to each of the classes

NCLASS - INTEGER; the number of classes which lie at
the logic node

ALLVEC - LOGICAL; TRUE means all vectors to be projected
FALSE means only vectors at logic node

ET - INTEGER array (TABSIZ); the TI file entry table

PROJTY - INTEGER; the projection type
1 for one-space, 2 for two-space

LOGNOD - INTEGER; the logic node number
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ALGORITHM / IOTES:

Get the first projection vector (PVGENT).

IF (two-space display) get the second projection
vector (PVGENT).

DO I=1, number of classes to be projected

Get the number of vectors in the class (TIGCOP).

IF (not all the vectors are to be used) THEN

Initialize the mean vector to zero.

ELSE

Get the mean vector (TIGMN).

ENDIF
DO J:1, number of vectors in the class

Get the next vector.

IF (not all vectors are to be used) THEN

IF (this vector lies at the logic node) THEN

Compute a 'running' mean vector.

ELSE

Next

ENDIF

ENDIF

Project the vector onto the projection
vector(s) (PROJCT).

Update x(min), x(max), y(min), y(max).

Store the projected vector in the DV file (DVPVEC).

ENDDO

Project the mean vector onto the projection

vector(s) (PROJCT).
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Store the projected mean vector in the DV
file (DVPVEC).

Create a DI file logical entry for this
class (DIPENT).

Put blanks in the display flag symbol (DIPEFS).

Calculate the total number of vectors used in the
projection.

ENDDO

Store xmin, xmax, ymin, ymax values in the DI file header
as original and current (DIPMAX).

Store the total number of vectors in the DI file
header (DIPHDI).

Update the next available entry in the DV file
header (DVPHDR).

RETURN

FILES:

DI - display information file
DV - display value file
PV - projection vector file
TI - tree information file
TV - tree vector file
instrumentation file

REFERENCED BY:

L1ARBV, L2ARBV, LIARDG, L2ARDG, L1ASDG, L2ASDG, L1EIGV,
L2EIGV, L2FSHP, L2GNDV, L2GNDV

SUBPROGRAMS REFERENCED:

DIPEFS, DIPENT, DIPHDI, DIPMAX, DVPHDR, DVPVEC, INSINT,
INSPGM, INSRET, PROJCT, PVGENT, PVGHDR, TIGCOP, TIGMN,
TVGVEC

HISTORY:

designed by David Birnbaum September 12, 1978

programmed by Jill King December 12, 1980
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PROGRAM NAME: LOGEVAL

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

LOGEVAL enables the user to test any logic, complete or
incomplete, against a data set or vector having the same
dimensionality. The logic used is the current logic, and
the data set used is the current data set. When LOGEVAL
works with a data set, it always sets the temporary logic
element of each vector it evaluates to the value of the
logic node at which the vector was placed.

LOGEVAL operates in four modes which are described

as follows:

1. Complete. In this mode a data set (the test set)
is run against a completed logic and a confusion
matrix display is created. Vectors from a class
are incorrectly classified if they are assigned
to a logic node of a different class. In the
event that the class names of the test set are
not the same as the class names of the data set
on which the logic was designed (the design set),
the command REASNAME may be invoked before
proceeding with logic evaluation. The user may
have the confusion matrix and error information
output on a line printer.

2. Restore. The restore mode is used to restore the
temporary logic elements of the vectors in the TV
file of the design data set to the correct logic
node number in an incomplete logic (although it
is possible to restore a data set to a completed
logic). It is envisioned that this mode would be
called in the following circumstances. Suppose
that a user begins a logic design on a data set
but does not complete it. Suppose further, that
a different logic is designed or evaluated
against the same data set. Before the first
logic is completed, the user must reset the
temporary logic elements so that the logic
design programs will know what vectors fall at
what logic nodes. This is the purpose of the
restore mode of LOGEVAL. No confusion matrix or
error information is available for this mode.
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3. Classifier. In this mode a test data set is
evaluated against a complete or incomplete logic
to determine the number of vectors assigned to
each node in the logic. The classes that the
vectors might have come from in the data set are
disregarded. The output is a table, which lists
(for each lowest logic node) the logic node
number, the class associated with that node
number (**** if the node is a reject node or
'INCOMPLETE' if the node is incomplete) and
the number of vectors from the data set falling
at the node. This table can be reproduced on the
line printer. A listing of vector ID's, along
with the logic nodes to which the vectors were
assigned, may also be printed.

4. Single Vector. In single vector mode the user
may pass a single vector through a logic and have
the result displayed on the screen. The vector
may come from the current data set, in which case
it would be identified by its vector ID, or the
vector may be given directly to LOGEVAL by the
user.

All four modes call the program EVALU8 to perform the
evaluation of a vector against a logic. EVALU8 returns
the logic node number to which the vector was assigned
and any pertinent error information.

PROGRAM USAGE:

User types in 'LOGEVAL'.

USER INTERACTION:

See Algorithm/Notes.

ALGORITHM / NOTES:

Erase the screen and home the cursor (ERASE).

Retrieve the current data set and current logic
information from the CM file (CMGCDS,CMGLOG).

Prompt user for the mode of operation (UILGEl).

Get the option number of 'LOGEVAL' for the DI
confusion matrix file (SETOPT).

Open the logic file (OPENTR) and get the dimension and
name of the design data set from its LI file header
(LIGCOP, LIGDSN).
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IF (single vector mode was chosen) THEN

Find out if the vector to be used is coming
from the current data set or will be typed
in by the user. This is done so we can
determine whether we need the current data set.

ENDIF

IF (we will be using the current data set) THEN

Open the current data tree files (OPENTR)

IF (the dimension of the current data set does not
equal the dimension of the logic) THEN

Print error message and exit

ENDIF

LNDIF

Initialize common variables to be used in the
logic evaluation.

COMPLETE MODE:
IF (complete mode is chosen) THEN

IF (there are reassociated class names in the LI
header)

Ask user if he wishes to use the reassociated
class names.

ENDIF

Open the DI file for a confusion matrix display.

Open an error (misclassification) file (OPENS).
Write out a header to the error file - include
current data set name, design data set name, and
current logic name (FILPUT).

IF (we will not be using the reassociated class
names)

Read the design data set class names in the LI
header (LIGCNM).
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ELSE

Search the logic tree for lowest nodes in order
to get their reassociated class names (LIGCOP,
GNXTLN, LIGCLP, LIGDCN).

ENDIF

Get the number of lowest nodes, their entry table
slot numbers, and their names (TRUE CLASS NAMES)
(GLONOD).

DO WHILE (there are more classes in the data set)

Get the number of vectors and the vector pointer
for the current lowest node (TIGCOP).

Write the name of the data class to the error

file (FILPUT).

DO WHILE (there are more vectors in the class)

Get a vector (TVGVEC).

Evaluate it against the logic (EVALU8).

Write new temporary logic element for the
vector into the TV file (TVPVEC).

IF (the vector was rejected) THEN

Update the reject counts.

Place vector ID and any pertinent error
information in the error file (FILPUT).

ELSEIF (the vector was assigned to the
correct class) THEN

Update the 'number of correctly assigned

vectors' count.

ELSE

Update the 'number of incorrectly
assigned vectors' count.

Place vector ID and any pertinent error
information in the error file (FILPUT).

ENDIF

ENDDO
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Calculate, for this data class, the percent
correct, the percent error, and the percent
rejects.

Write a DI logical entry for the confusion matrix
display for this class (DIPCME).

Write 'total number of errors' and 'total number
of rejects' for this class to the error file
(FILPUT).

ENDDO

Write the logic name and logic tree file codes to the
TV file (TVPHDR).

Calculate the total percents for correct, error, and
reject vectors and write the DI file header for the
confusion matrix display (DIPCMH).

Present the confusion matrix at the terminal
(CMDISP).

IF (user wishes a printout of the confusion matrix or
the error listing) THEN

Print them (CMPRT, PRINTR).

ENDIF

RESTORE MODE:
ELSEIF (restore mode is chosen) THEN

IF (the current data set name is not the same as the

design data set name) THEN

Print an error message and exit.

ENDIF

Get the number of lowest nodes, their entry table
slot numbers, and their names (GLONOD).

DO WHILE (there are more classes in the data set)

Get the number of vectors and the vector pointer
for the current lowest node (TIGCOP).
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DO WHILE (there are more vectors in the class)

Get a vector (TVGVEC).

Evaluate it against the logic (EVALU8).

Write new temporary logic element for the
vector into the TV file (TVPVEC).

ENDDO

ENDDO

CLASSIFIER MODE:

ELSEIF (classifier mode is chosen) THEN

IF (there are reassociated class names in the LI
header)

Ask user if he wishes to use the reassociated
class names.

ENDIF

Get the number of lowest nodes, their entry table
slot numbers, and their names (GLONOD).

Get a list of lowest logic node numbers (GETLST).

DO WHILE (there are more classes in the data set)

Get the number of vectors and the vector pointer
for the current lowest node (TIGCOP).

DO WHILE (there are more vectors in the class)

Get a vector (TVGVEC).

Evaluate it against the logic (EVALUB).

Write new temporary logic element for the
vectot, into the TV file (TVPVEC).

Update the count of the number of vectors
assigned to the logic node number returned
by 'EVALU8'.

ENDDO

ENDDO
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Present tabular output at terminal (TRMPUT).
Include the logic node number, associated class
(or **** (for reject node) or INCOMPLETE (for
more than 1 class at a node)), and the number
of vectors from the data set assigned to the
logic node.

IF (user desires a printout of the table) THEN

Open a sequential file (OPENS).

Write table into it (FILPUT).

Print the file (PRINTR).

ENDIF

IF (user desires a printout of vector ID's and the
logic node numbers to which the vectors were
assigned) THEN

Open a sequential file (OPENS).

DO WHILE (there are more classes in the data set)

Get number of vectors and vector pointer of
the class (TIGCOP).

DO WHILE (there are more vectors in the
class)

Get the vector ID and temporary logic
element of the vector (TVGVEC).

Determine if the logic node is complete

(LIGCLP).

IF (the logic node is complete) THEN

Get ,.e associated class name from
the LI file.

ENDIF

Write the vector ID, the temporary logic
element, and the associated class name
(or 'INCOMPLETE') to the sequential file
(FILPUT).

ENDDO

ENDDO
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Print the file (PRINTR).

ENDIF

SINGLE VECTOR MODE:
ELSEIF (single vector mode chosen) THEN

IF (there are reassociated class names in the LI
header)

Ask user if he wishes to use the reassociated
class names.

ENDIF

Get the vector to be used (UILGE3). The vector
will either come from the current data set or will
be typed in by the user.

ALGORITHM FOR MODULE UILGE3:

IF (vector to be used is from current data set)

REPEAT

Prompt for the class symbol.
Prompt for the vector id.

UNTIL (the vector is found)

ELSE

REPEAT

REPEAT

Prompt for a vector element.

UNTIL (vector element is valid)

UNTIL (the number of elements entered equals
the logic tree dimensionality)

ENDIF

END OF UILGE3 ALGORITHM.

Evaluate the vector against the logic (EVAT.U8).

Display the results at the user's terminal.

ENDIF
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LOGEVAL

Put up option list at user's terminal (MENU).

END

FILES:

BLOCK I/O FILES RECORD I/O FILES

HS - history INSTRU.DAT
CM - communications MISCLASS. (error file)
OPTION.OLP - option file CONMAT. (confusion
LI - logic information matrix)
LV - logic value CLASIFYI. (classifier
TI - tree information (CDS) CLASIFY2. mode files)
TV - tree vector (CDS)
DI - display file
TI - reference pattern data tree
TV - reference pattern data tree

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLFYMD, CLOSTR, CMPMOD, ERASE, INSINI, INSRET,
LSETUP, MENU, OEXIT, OPENFX, RSTORE, SINGLE, TRMPUT

HISTORY:

designed by Dave Birnbaum October 12, 1978

programmed by Donna Morris April 15, 1981
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PROGRAM NAME: LOGMN

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

LOGMN computes the mean array of all vectors in a
class that lie at a particular node. These vectors
are retrieved one at a time to save storage space, so
instead of using the standard formula for computing
the mean array, a 'running' mean array is computed in
order to update it after retrieving each vector.

PROGRAM USAGE:

CALL LOGMN(FDTI,FDTV,LOGNOD,NDIM,ENTNO,MEAN,NVEC)

INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

FDTV - INTEGER; the file descriptor of the TV file

LOGNOD - INTEGER; the logic node number

NDIM - INTEGER; the dimension of the data set

ENTNO - INTEGER; the entry number of the class in
the TI file

OUTPUT ARGUMENTS:

MEAN - REAL array (Ndim); the mean vector

NVEC - INTEGER; the actual number of vectors used
in the computations

ALGORITHM/NOTES:

Retrieve the number of vectors and the entry number
of the first vector in the class (TIGCOP).

Initialize the mean array.

DO I=1,number of vectors in class

Retrieve the next vector from the TV file
(TVGVEC).
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IF (the vector is at the node specified) THEN

Update the 'running' mean array to include the

new vector.

ENDIF

ENDDO

RETURN

FILES:

TI - tree information file
TV - tree vector file
instrumentation file

REFERENCED BY:

L1ASDG, L2ASDG

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET, TIGCOP, TVGVEC

HISTORY:

designed by Jill King May 4, 1981

programmed by Jill King May 4, 1981
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PROGRAM NAME: LOGMNC

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

LOGMNC computes the mean and covariance of all
vectors in a class that lie at a particular node.
These vectors are retrieved one at a time to save
storage space, so instead of using the standard
formulas for computing the mean and covariance
arrays, a 'running' factor variation array is
computed so that it can be updated after retrieving
each vector.

PROGRAM USAGE:

CALL LOGMNC(FDTI,FDTV,LOGNOD,NDIM,ENTNO,MEAN,COV,NVEC)

INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

FDTV - INTEGER; the file descriptor of the TV file

LOGNOD - INTEGER; the logic node number

NDIM - INTEGER; the dimension of the data set

ENTNO - INTEGER; the entry number of the class in the
TI file

OUTPUT ARGUMENTS:

MEAN - REAL array (Ndim); the mean vector

COV - REAL array ((Ndim*(Ndim+1))/2), the lower
triangular portion of the covariance
matrix, stored as a vector

NVEC - INTEGER; the actual number of vectors used
in the computations

480



OLPARS Program Specifications
LOGMNC

ALGORITHM/NOTES:

Retrieve the number of vectors and the entry number
of the first vector in the class (TIGCOP).

Initialize the factor variation and mean arrays.

DO I=1,number of vectors in class

Retrieve the next vector from the TV file (TVGVEC).

IF (the vector is at the node specified) THEN
update the 'running' factored variation arrays
to include the new vector.

ENDIF

ENDDO

Compute the final covariance array using the finished
mean vector.

RETURN

FILES:

TI - tree information file
TV - tree vector file
instrumentation file

REFERENCED BY:

NMVBSU, S2FSHP, L2FSHP

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET, TIGCOP, TVGVEC

HISTORY:

designed by David Birnbaum September 27, 1978

programmed by Jill King October 16, 1980
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LTRENAME

PROGRAM NAME: LTRENAME

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

Change the name of an OLPARS logic tree.

PROGRAM USAGE:

User types in 'LTRENAME'.

USER INTERACTION:

The name of the logic tree to be changed is
requested from the user, along with the new
name of the tree.

FILES:

CM - communications
LL - logic list
LI - logic information
LV - logic value
HS - history
OLPARS option
Instrumentation

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCE':

CLOSFX, CLOSTR, CMGOTH, EQUALA, ERASE, INSINI, INSRET,
LGLTRE, LLSRCH, MENU, OEXIT, OPENFX, OPENTR, PROMPT,
RENAMT, TRMGET, TRMPUT

SEE ALSO:

DTRENAME

HISTORY:

designed by Steven Haehn Aug. 15, 1981

programmed by Steven Haehn Sept. 28, 1981
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LVGENT

PROGRAM NAME: LVGENT

CATEGORY: Level II File Access Routine

PROGRAM DESCRIPTION:

LVGENT is used to retrieve an entire Logic Value entry.

PROGRAM USAGE:

CALL LVGENT(FDLV,ENTNO,NBRELM,ENTRY,LNKVAL)

INPUT ARGUMENTS:

FDLV - INTEGER; file descriptor of Logic Value file
ENTNO - INTEGER; entry to be accessed

NBRELM - INTEGER; number of elements to access in the
entry (less than or equal to entry
size)

OUTPUT ARGUMENTS:

ENTRY - REAL array(NBRELM); elements to access
LNKVAL - INTEGER; link value of entry

FILES:

LV - logic value

REFERENCED BY:

GTRGNI, GTRGNR

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

LVPENT

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Mar. 11, 1981
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LVGHDR

PROGRAM NAME: LVGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LVGHDR retrieves the logic value (LV) file header
for the calling program.

PROGRAM USAGE:

CALL LVGHDR(FIDLV,NEU,NOE,NETU)

INPUT ARGUMENTS:

FIDLV - INTEGER; the file descriptor of the LV file

OUTPUT ARGUMENTS:

NEU - INTEGER; the total number of entries actively
used

NOE - INTEGER; next open entry at end of file
NETU - INTEGER; next entry to use

FILES:

LV - logic value

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET

SEE ALSO:

LVPHDR

HISTORY:

designed by Dave Birnbaum September 19, 1978

programmed by Donna Morris August 11, 1980
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PROGRAM NAME: LVGLNK

CATEGORY: Level II File Access Routine

PROGRAM DESCRIPTION:

LVGLNK retrieves the link element found in a Logic Value

file entry.

PROGRAM USAGE:

CALL LVGLNK(FDLV,ENTRY,LNKVAL)

INPUT ARGUMENTS:

FDLV - INTEGER; file descriptor for Logic Value file
ENTRY - INTEGER; entry to be accessed

OUTPUT ARGUMENTS:

LNKVAL - INTEGER; link value

FILES:

LV - logic value

REFERENCED BY:

PTRGNI, PTRGNR

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

LVPENT

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Mar. 11, 1981
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LVPENT

PROGRAM NAME: LVPENT

CATEGORY: Level II File Access Routine

PROGRAM DESCRIPTION:

LVPENT is used to write an entire Logic Value entry.
(does not alter link value of an entry)

PROGRAM USAGE:

CALL LVPENT(FDLV,ENTNO,NBRELM,ENTRY)

INPUT ARGUMENTS:

FDLV - INTEGER; file descriptor of Logic Value file
ENTNO - INTEGER; entry to be accessed
NBRELM - INTEGER; number of elements to access in the

entry (less than or equal to entry
size)

ENTRY - REAL array(NBRELM); elements to access

FILES:

LV - logic value

REFERENCED BY:

PTRGNI, PTRGNR

SUBPROGRAMS REFERENCED:

FPUT, INSINT, INSPGM, INSRET

SEE ALSO:

LVGENT

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Mar. 11, 1981
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PROGRAM NAME: LVPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

LVPHDR writes the Logic Value File header.

PROGRAM USAGE:

CALL LVPHDR(FIDLV,NEU,NOE,NETU)

INPUT ARGUMENTS:

FIDLV - INTEGER; the file descriptor of the LV file
NEU - INTEGER; the total number of entries actively

used
NOE - INTEGER; next open entry at end of file

NETU - INTEGER; next entry to use

FILES:

LV - logic value

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

SEE ALSO:

LVGHDR

HISTORY:

designed by Dave Birnbaum September 19,1978

programmed by Donna Morris July 28, 1980
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LVPLNK

PROGRAM NAME: LVPLNK

CATEGORY: Level II File Access Routine

PROGRAM DESCRIPTION:

LVPLNK writes the link element found in a Logic Value

fi_ entry.

PROGRAM USAGE:

CALL LVPLNK(FDLV,ENTRY,LNKVAL)

INPUT ARGUMENTS:

FDLV - INTEGER; file descriptor for Logic Value file

ENTRY - INTEGER; entry to be accessed
LNKVAL - INTEGER; link value

FILES:

LV - logic value

REFERENCED BY:

PTRGNI, PTRGNR, NMVBSU

SUBPROGRAMS REFERENCED:

FPUT, INSINT, INSPGM, INSRET

SEE ALSO:

LVGENT

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Mar. 11, 1981
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PROGRAM NAME: MACROP

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

MACROP produces a one-space MACRO plot. MACROP
computes screen coordinates, if necessary, and then
displays the projected vectors one class at a time.

PROGRAM USAGE:

CALL MACROP(FDCM,FDDI,FDDV,FDS1,SCRN,PAGING,NXTCLS)

INPUT ARGUMENTS:

FDCM - INTEGER; the file descriptor of the CM file

FDDI - INTEGER; the file descriptor of the DI file

FDDV - INTEGER; the file descriptor of the DV file

FDS1 - INTEGER; the file descriptor of the SI file

SCRN - INTEGER array (19); the OLPARS screen
coordinates

NXTCLS - INTEGER; next class to be displayed on the
macro plot page

OUTPUT ARGUMENTS:

PAGING - LOGICAL; set to 'true' if more classes are to
be displayed and there is no more
room on the current page.

NXTCLS - INTEGER; next class to be displayed on the
macro plot page (used only if
'PAGING' is true)

i
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ALGORITHM / NOTES:

Determine the bins into which the vectors of the given
data set fall (CNTISP)

WHILE (there are classes to be displayed)

Retrieve next class entry from DI file (DIGENT)

IF (the class should be displayf) THEN

IF (the current display page is full) THEN

Indicate more pages exist.

BREAK out of this display loop.

ELSE

IF (probabilities are requested) THEN

Convert bin counts to probablities.

Display class bin probabilities.

ELSE

Display class bin counts

ENDIF

ENDIF

ENDIF

ENDWHILE

RETURN

FILES:

CM - communications
DI - display information
DV - display value
Si - scratch I
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REFERENCED BY:

MICMAC

SUBPROGRAMS REFERENCED:

CMGOTH, CNTlSP, DIGENT, DIGHDI, DIGMAX, DIPHDI, DVGHDR
DVPHDR, INSINT, INSPGM, INSRET, LINSEG, SlGBC, TEXT
TRMPUT

HISTORY:

designed by David BirriBaum July 18, 1978

programmed by Steven Haehn Oct. 16, 1980
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MAKETREE

PROGRAM NAME: MAKETREE

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

MAKETREE is used to create a new tree from nodes of

existing trees.

To COMBINE trees:

MAKETREE can create a new data tree with copies of
the lowest nodes of up to ten trees. In the process,
if any display symbols are duplicated, new display
symbols will be substituted (display symbols of
lowest data nodes must always be unique).

To MERGE trees:

MAKETREE can create a new data tree by merging all of
the vectors from similarly-named nodes of various
trees into nodes (with the same names) in the new
tree. A maximum of ten trees can be merged.

PROGRAM USAGE:

User types in 'MAKETREE'.

USER INTERACTION:

o User specifies the tree name of the new tree
to be created.

o User specifies how the tree is to be created
(combined or merged).

o User specifies the names of the trees that will
be used in making up the new tree.

o User specifies whether or not the vectors are
to be resequenced.

ALGORITHM / NOTES:

In the following diagram, the data trees GRAINSI and
GRAINS2 are going to be merged into the new tree,
GRAINS3. Note that the node names and
the number of lowest nodes (4) are identical in both
GRAINS1 and GRAINS2 (GRAINS1 has a total of 6 nodes,
including the intermediate nodes (marked '0'), while
GRAINS2 has only 5; this example shows that the
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structure of the two data trees being merged is
irrelevant to the merging operation). In the diagram,
the numbers in parenthesis represent the number of
vectors residing at each of the data nodes.

GRAINSI + GRAINS2 GRAINS3
0 0 0//"--T "'\ \- 7 --

soy 0 rye s a w r s a w r
(6) /\ (9) o 1 e y o 1 e y
alfa weat y f a e y f a e
(21) (11) a t a t

(10) (5) (8) (6) (16)(26)(19)(15)

In the next example, the two data trees, GRAINSI and
GRAINS2, are to be combined to form the new data tree,
GRAINS3 (see diagram). The symbol '0', occurring by
itself, represents an intermediate data node (i.e., not
a lowest node). The data structure of the component
trees is irrelevant to MAKETREE.

GRAINSI + GRAINS2 GRAINS3
0 0 0

I ' \I \/-7 -7 \7\-\

soy 0 rye / \ s a w r o c
/ \ oats corn o 1 e y a o

alfa weat y f a e t r
at sn

Ask user for the name of the new tree to be created.

Ask user if (s)he wants to:

1. Place all the lowest nodes of different trees
under the senior node of the new tree
(combination mode).

2. Same-named lowest nodes of different trees are
merged together and placed under the senior node
of the new tree (merge mode).

Ask user for the number of trees to be used in making the
new tree.
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REPEAT

Ask user for the name of a tree to be used in making
up the new tree.

Optain the dimensionality of the tree from the tree
list file (TLSRCH).

IF (this is the first tree name typed in) THEN

Save the tree dimensionality.

IF (the dimensionality of the tree exceeds the
maximum allowed for covariance and mean calcula-
tion) THEN

The tree is the "excess measurement" mode.
(Indicate a 'NO GO' situation.)

ENDIF

ELSEIF (the dimensionality of this tree is not equal
to the dimensionality of the first tree)

Tell user that this tree will not be used in the
tree creation process because of mismatch in the
vector dimensionality.

Decrement the number of trees to be used in the

tree creation process by 1.

ENDIF

UNTIL (all the tree names have been typed in).

IF (the user chose merge mode) THEN

Ask user if the vector ID r jmbers should be
sequenced (given new ID numbers) as they are
processed.

IF (user asked for new ID numbers) THEN

Ask user if (s)he wants a printer listing of the
vector number changes.

ENDIF

ENDIF
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IF (user requested combination mode) THEN (MAKCMB)

Create senior node of new tree (with empty means
and covariances)

WHILE (there are still nodes to process from
existing trees)

Get next node from an existing tree.

Make sure class display symbol is unique.

Adjust counts and pointers of new node.
(indicating a lowest node under a senior node)

Copy means, covariances and vectors of existing
node to new tree.

ENDWHILE

Create TI and TV headers for new tree.

ELSE (MAKMRG)

Create senior node of new tree (with empty means
and covariances)

WHILE (there are lowest nodes in the first data tree)

Save next node name (to be compared against later
tree node names) and vector counts.

Create new tree's counts and pointers.

Copy existing tree's means and covariances.

ENDWHILE

WHILE (there are more trees)

Make sure next tree has same number of lowest
nodes as first tree.

WHILE (there are lowest nodes in present tree)

Obtain name of next node and verify that
this node was found in the first tree.

IF (node is present in first tree) THEN

Save vector count.

ENDIF
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ENDWHILE

IF (tree is OK) THEN

Add saved vector counts to previously
collected vector counts.

ENDIF

ENDWHILE

From summed vector count information, compute vector
pointers for new data tree (We save and sum vector
counts, to compute vector pointers, because
the vectors of a node in a data tree must be
contiguous).

Now copy vectors from old data tree(s) to new
data tree.

'Add in' means and covariances of each node of all
but the first data tree (that has already been taken
care of by a previous copy).

Create TI and TV headers for new tree.

ENDIF

END

FILES:

old TI - tree information Instrumentation
old TV - tree vector OLPARS option
new TI - tree infortation VECIDS - resequenced
new TV - tree vector vector ids.
TL - tree list file
HS - history

REFERENCED BY:

OLPARS user
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SUBPROGRAMS REFERENCED:

ADUPCM, CLOSFX, CMGOTH, CREATR, EQUALA, ERASE, FILPUT,
INSINI, INSRET, LGLTRE, MAKCMB, MAKMRG, MENU, QEXIT,
OPENFX, OPENS, PROMPT, TLSRCH, TRMGET, TRMPUT

hISTORY:

designed by Steven Haehn September 24, 1978

programmed by Steven Haehn August 31, 1981

497



OLPARS Program Specifications

MAKOPT

PROGRAM NAME: MAKOPT

CATEGORY: OLPARS Programmer Aids (system dependent)

PROGRAM DESCRIPTION:

MAKOPT creates the OLPARS option file (OPTION.OLP)
within the OLPARS directory. THIS PROGRAM SHOULD
BE USED ONLY BY OLPARS PROGRAMMERS/MAINTAINERS TO
CREATE THE PROPER OPTION FILE.

PROGRAM USAGE:

An OLPARS programmer/maintainer places him(her)self
in the OLPARS directory and types 'RUN MAKOPT'.

ALGORITHM / NOTES:

There are 2 'option' files opened by MAKOPT. They
are the text input (OPTION.TXT) file and the
OLPARS option output (OPTION.OLP) file.

(IF FOR ANY REASON the number of maximum programs
(MAXPGM parameter) is altered, then the programs
'GETOPT' and 'SETOPT' must be recompiled with the
new MAXPGM parameter.)

The format of the source text is:

PGM. NAME : OPT. # : MENU # : [OPTI ... [OPT151 /

([ I means optional)

The program name refers to the OLPARS command.
The maximum length of a program name allowed in
OPTION.OLP (OPTION.TXT, too) is 10 characters.

The option number is an arbitrarily assigned number.

NOTE: Once the option number is assigned to a program,
that program should ALWAYS retain the same option
number. (See Appendix A section 3.2 of OLPARS
final report.)

The meiu number represents the different possible
menus a single OLPARS command might have.

The option list is a list of OLPARS commands that may be
used after 'PROGRAM NAME' has completed computations.
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The command names in the option list must be separated by
blanks or tabs. The last option must be followed by a
space or tab and a slash (/) character.

Comments are denoted by a ';' in column one of the input

record.

FILES:

OPTION.OLP (output)
OPTION.TXT (input)
HS history
INSTRU.OLP instrumentation

REFERENCED BY:

OLPARS programmer or system maintainer .

SUBPROGRAMS CALLED:

CONCAT, EQUALS, FILGET, FLUSHF, FPUT, INSCHR, INSINI,
INSINT, MAX (FORTRAN FUNC.), OEXIT, OPENBL, PSORT, TRMPUT

HISTORY:

designed by Steven Haehn October 25, 1978

programmed by Steven Haehn Aug. 20, 1979
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MARK

PROGRAM NAME: MARK

CATEGORY: Terminal I/O (graphic, system dependent)

PROGRAM DESCRIPTION:

MARK places a given marker at screen coordinates
x,y. The marker codes (i.e., values of MARKER)
can be:

1 for plus sign
2 for cross
3 for triangle
4 for square
5 for dot

To obtain ascii character, the decimal number

representing the ascii code should be used.

INDIC is ignored, but presently for compatibility

with Tektronix PLTMAP routines.

PROGRAM USAGE:

CALL MARK(X,Y,MARKER,INDIC)

INPUT ARGUMENTS:

X - INTEGER; the X screen coordinate
Y - INTEGER; the Y screen coordinate

MARKER - INTEGER; the marker code
INDIC - INTEGER; ignored

HISTORY:

designed by Steve Haehn April 6, 1978

programmed by Steve Haehn April 1, 1981
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MATRIX

PROGRAM NAME: MATRIX

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

MATRIX enables the user to save or delete
transformation matrices from the saved transformation
matrix (SM) file or to obtain information about
that file.

PROGRAM USAGE:

User types in 'MATRIX'.

USER INTERACTION:

MATRIX gives the user the five following options (with
additional interactions for each option, if necessary).

1. Delete a saved matrix. (Additional interaction:
Enter the name of the matrix to be deleted.)

2. Print a line printer listing of one or all matrices
in the SM file. (Additional interaction: Enter the
name of the matrix(s) to be listed.)

3. Dump at the terminal one or all matrices in the SM
file. (Additional interaction: Enter the name of
the matrix(s) to be dumped.)

4. List at the terminal the names, number of row vectors,
and dimensions of all saved matrices in the SM
file. (Additional interaction: none).

5. Enter a user-supplied matrix. (Additional interaction:
Enter the name, type, dimension, and matrix to be
saved in the SM file.)

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Display option list (TRMPUT).
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REPEAT

Request option number (PROMPT, TRMGET).

IF (option is to QUIT) THEN

Exit program.

ELSEIF (option is DELETE) THEN

Delete the matrix(s) specified (MTRXDE).

ELSEIF (option is PRINT) THEN

Print the matrix(s) specified (MTRXDP).

ELSEIF (option is DUMP) THEN

Dump the matrix(s) specified (MTRXDP).

ELSEIF (option is LIST) THEN

List the saved matrix descriptions (MTRXLI).

ELSEIF (option is ENTER) THEN

Enter a matrix to be saved (MTRXEN).

ENDIF

UNTIL (user asks to quit)

END

FILES:

CM - communication file
HS - history file
SM - saved transformation matrix file
instrumentation file
option file

SUBPROGRAMS REFERENCED:

CMGOTH, EQUALA, ERASE, INSINI, INSRET, MENU,
MTRXDE, MTRXDP, MTRXEN, MTRXLI, OEXIT, OPENFX,
PROMPT, TRMGET, TRMPUT

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King March 16, 1981
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PROGRAM NAME: MATXFRM

CATEGORY: Transformation Command

PROGRAM DESCRIPTION:

MATXFRM asks the user for the name of a saved trans-
formation matrix stored in the saved transformation
'matrix (SM) file. It then transforms the current
data set into a new tree using that saved matrix.

PROGRAM USAGE:

User types in 'MATXFRM'.

USER INTERACTION:

The user is asked for the name of a saved transforma-
tion matrix and a new tree name.

ALGORITHM / NOTES:

Erase the screen and the home cursor (ERASE).

Make sure the current data set is not in excess
measurement mode (CHKEXS).

REPEAT

Ask the user for the name of the saved transforma-
tion matrix to be used in computations (PROMPT).

DO i = 1,MAXMTR

Retrieve the i-th matrix description (SMGMDS).

IF (this is the specified matrix) THEN

IF (dimen. of current data set is not equal
to dimension of specified matrix) THEN

Print error message and reprompt.

ELSEIF (the specified matrix is an eigen-
vector transformation matrix using only
one eigenvalue) THEN
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Print message informiag user that the
transformed matrix will be a simple
scalar value.

ENDIF

ELSEIF (this is last time through loop) THEN

Print error message and reprompt.

ENDIF

ENDDO

UNTIL (transformation matrix has been chosen)

Retrieve specified matrix from the SM file (SMGENT).

Ask user for name of the new data tree (UIXFRM).

Perform the matrix transformation (EXFRM,NXFRM).

Put up option list at user's terminal (MENU).

END

FILES:

CM - communications file
HS - history file
SM - saved transformation matrix file
TI - tree information file
TL - tree list file
TV - tree vector file
instrumentation file
option file

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHARFL, CHKEXS, CLOSFX, CMGCDS, CMGOTH, EQUALA,
ERASE, EXFRM, INSFLT, INSINI, OPENFX, PROMPT,
SMGENT, SMGMDS, TRMGET, TRMPUT, UIXFRM

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King April 22, 1981
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PROGRAM NAME: 
MEANI

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

MEANt displays the set of mean vectors for the classes

that are being displayed on a one-space plot.

PROGRAM USAGE:

CALL MEAN1(FDDI,FDDV,SCREN)

INPUT ARGUMENTS:

FDDI - INTEGER; the file descriptor of the DI file

FDDV - INTEGER; the file descriptor of the DV file

SCREN - INTEGER array (NOSCRN); the one-space screen
parameters

ALGORITHM / NOTES:

Get the number of bins in the display and the number of
classes in the DI file (DIGHDI).

DO i=1, the number of classes

Get the DI file entry for the next cla3s (DIGENT).

IF (this class is to be projected) THEN

Get the screen coordinate (bin number) of the
mean vector (DVGVEC).

IF (the bin number is > 0) THEN

Adjust the screen coordinates to reflect the
actual coordinates instead of the bin number.

Move the cursor to the position at which the
class symbol is to appear (MOVE).

Display the class symbol at the bottom of the
proper bin (TRMPUT).

ENDIF
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ENDIF

ENDDO

RETURN

END

FILES:

DI - display information file
DV - display vector file
instrumentation file

REFFRENCED BY:

PROJMN

SUBPROGRAMS REFERENCED:

DIGENT, DIGHDI, DVGVEC, INSINT, INSPGM, INSRET,
MOVE, TRMPUT

HISTORY:

designed by David Birnbaum July 18, 1978

programmed by Jill King January 1, 1981
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PROGRAM NAME: MEAN2

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

MEAN2 displays the set of mean vectors for the classes

that are being displayed on a two-space plot.

PROGRAM USAGE:

CALL MEAN2(FDDI,FDDV,SCREN)

INPUT ARGUMENTS:

FDDI - INTEGER; the file descriptor of the DI file

FDDV - INTEGER; the file descriptor of the DV file

SCREN - INTEGER array (NOSCRN); the two-space screen
parameters

ALGORITHM / NOTES:

Get the number of classes in the DI file (DIGHDI).

DO i=1, the number of classes

Get the DI file entry for the next class (DIGENT).

IF (this class is to be projected) THEN

Get the screen coordinates of the mean vector
(DVGVEC).

IF (the coordinates are > 0) THEN

Display the class symbol at those screen
coordinates (MARK).

Draw a rectangle around the mean vector
symbol (RTANGL).

ENDIF
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ENDIF

ENDDO

RETURN

END

FILES:

DI - display information file
DV - display vector file
instrumentation file

REFERENCED BY:

PROJMN

SUBPROGRAMS REFERENCED:

DIGENT, DIGHDI, DVGVEC, INSINT, INSPGM, INSRET,
MARK, RTANGL

HISTORY:

designed by David Birnbaum July 18, 1978

programmed by Jill King January 1,1981
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MEASXFRM

PROGRAM NAME: MEASXFRM

CATEGORY: Transformation Command (system dependent)

PROGRAM DESCRIPTION:

MEASXFRM gives the user the capability of transforming a
given data set into a new data set. This transformation
takes the form of FORTRAN statements which are a function
of the measurements from the original data set (e.g.,
NM(1) = OM(1) + OM(2) states that measurement 1 of the
new data set equals the sum of measurements 1 and 2 of
the old data set). The user must create a FORTRAN
subroutine called XFORM using the following template:

SUBROUTINE XFORM (OM, OLNGTH, NM, NLNGTH)
C::
C THIS IS A MEASUREMENT TRANSFORMATION SUBROUTINE
C USED BY THE OLPARS 'MEASXFRM' COMMAND.
C
C (NOTE, WHEREVER THE SYMBOL OF TWO QUESTION MARKS
C APPEAR, THE DIMENSION OF THE NEW VECTOR MUST BE
C SUPPLIED BY THE USER.)

INTEGER OLNGTH, NLNGTH
REAL OM(OLNGTH), NM(??)

C
C (( TELL MEASXFRM THE SIZE OF THE NEW DATA SET )))

IF(NLNGTH .GT. 0) GOTO 1000
NLNGTH = ??
RETURN

C ENDIF
1000 CONTINUE
C
C ' USER SUPPLIED VECTOR TRANSFORMATION
C SHOULD APPEAR BELOW *'

C

transformation statements

C
C ' USER SUPPLIED VECTOR TRANSFORMATION
C SHOULD APPEAR ABOVE ,
C

RETURN
END

509



OLPARS Program Specifications
MEASXFRM

where

OM represents the old measurement vector of length
OLNGTH, and

NM represents the new measurement vector of length
NLNGTH.

NLNGTH is initially an output variable (tells MEASXFRM
the size of the new vectors). On all subsequent calls
to XFCRM; OM, OLNGTH, and NLNGTH are considered input
variables, while NM is an output variable of XFORM.

PROGRAM USAGE:

User types in 'MEASXFRM'.

USER INTERACTION:

1. The user must first create a FORTRAN subroutine
called XFORM. This is the subroutine that will
perform the actual vector transformation.

2. Once the subroutine is compiled, the user must
respond to queries asking if the compilation
and program linking were successful.

3. If both compilation and linking were successful,
the user will be asked to specify a new tree name
fcr the transformed data set.

4. The user will be asked if the transformation

should be saved.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get the current data set (CMGCDS).

Ask user to enter a new treename (UIXFRM).

Create new TI and TV files (CREATR).

Set up new TI header:

Dimensionality of data set.

Zero the new entry table.
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Transfer the current node and make it the

new senior node.

Set name to ****.

Set senior node pointer in TI header.

Set entry table slot number of new senior node to be
same as before.

Node level may need adjustment.

IF (current node is a lowest node) THEN

Transfer the vectors (transforming them using the
subroutine XF)RM).

Set vector pointer.

ELSE

DO WHILE (there are more nodes to transfer)

Get next node (GNXTND).

Transfer the TI file entry keeping the entry
table slot number of the node the same.

IF (node is a lowest node) THEN

Transform and transfer vectors.

Compute means and covariances (if the
dimension of the data set is less than
or equal to 50).

Set vector pointer.

ENDIF

ENDDO

Compute means and covariances for all nodes above the
lowest nodes.

ENDIF

Put up option list (MENU).

END
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NOTE

Under RSX-I1M the MEASXFRM command is imple-
mented via a command file. In Step 1 (of user
interaction) above, an editor is initiated for
the user to type in his transformation subrou-
tine. (This step can be bypassed if a trans-
formation subroutine already exists.) The com-
mand file then initiates the FORTRAN compiler.
The command file asks the user if the compila-
tion was successful. If it was, the command
file initiates the "task builder" to link to-
gether the user's XFORM subroutine with the
tree building portion of this measurement
transformation function. (The algorithm above
is for the tree building portion of the meas-
urement transformation function.) Step 3 above
occurs when the newly created (or previously
created) task is initiated by the command file
processor. Finally, the Step 4 query is issued
by the command file.

FILES:

CM - communication instrumentation
HS - history OLPARS options
TI - tree information (2)
TV - tree vector (2)

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

ADUPCM, CLOSFX, CLOSTR, CMGCDS, CMGOTH, CREATR, ERASE,
GNXTND, INSCHR, INSFLT, INSINI, INSINT, INSRET, MENU,
OEXIT, OPENFX, OPENTR, TIGCAP, TIGCOP, TIGET, TIPCAP,
TIPCOP, TIPCOV, TIPET, TIPHDR, TIPMN, TIPNAM, TRMPUT,
TVGVEC, TVPHDR, TVPVEC, UIXFRM, XFORM

HISTORY:

designed by Steven Haehn September 11, 1978

programmed by Steven Haehn August 14, 1981
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CATEGORY: Terminal Display Routine (system dependent)

PROGRAM DESCRIPTION:

MENU displays at the user's terminal a set of options
available to the OLPARS user. When the SETOPT flag is
is set to 'true', MENU uses the program name argument to
determine the option number to be placed in the CM file.
It then uses the option number and menu number to
determine which option list to display at the user
terminal. When the SETOPT flag is 'false', MENU
determines which option list to display by using
the option number found in the CM file and the given
menu number. The option number in the CM file is not
changed in this case.

PROGRAM USAGE:

CALL MENU(FIDCM,PGMNAM,MENUNO,SETOP)

INPUT ARGUMENTS:

FIDCM - INTEGER; file descriptor of the CM file

PGMNAM - LOGICAL *1 (10); the program name of the calling
program

MENUNO - INTEGER; menu number of the option list (menu)
to be displayed

SETOP - LOGICAL; set-the-option-number-in-the-CM-file
flag

FILES:

CM - communications
OLPARS option file (OPTION.OLP)

REFERENCED BY:

All OLPARS commands

SUBPROGRAMS REFERENCED:

CMGCDS,CMGOTH,CMGSCN,GETOPT,SETOPT,TEXT
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HISTORY:

designed by Steve Haehn September 21, 1978

programmed by Donna Morris August 31,1979
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MICMAC

PROGRAM NAME: MICMAC

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

MICMAC produces a one-space display. It assumes that
the vectors '"ave already been projected onto a
projection vector and are stored in the DV file.
MICMAC determines whether a macro or micro plot is
to be displayed.

PROGRAM USAGE:

CALL MICMAC(FDCM,FDDI,FDDV,FDPV,FDS1,CFLAG,PMODE,
PGMNAM)

INPUT ARGUMENTS:

FDCM - INTEGER; the file descriptor of the CM file

FDDI - INTEGER; the file descriptor of the DI file

FDDV - INTEGER; the file descriptor of the DV file

FDPV - INTEGER; the file descriptor of the PV file

FDS1 - INTEGER; the file descriptor of the SI file

CFLAG - INTEGER; 0 indicates no change in type of
plot, 1 indicates change from
macro to micro or vise versa

PMODE - INTEGER; OLPARS 'short' or 'long' prompt flag
(used only in macro plots containing
multiple pages)

PGMNAM - INTEGER array (10); Name to be placed under
'CURRENT OPTION:' on
display.
(NOTE, when PGMNAM() 0
the current option name
found in the CM file is
used instead.)
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ALGORITHM / NOTES:

Erase screen (ERASE).

Get screen coordinate information (CMGSCN).

Obtain display code (DC) from DI header (DIGHDI).

IF (DC = 0, i.e., this display is brand new) THEN

IF (0 of classes in DI header <= 3) THEN

Create micro plot.

Set DC = 6.

ELSE

Create macro plot.

Set DC = 5.

ENDIF

ELSEIF (DC = 6 and CF = 0) THEN

Create micro plot.

ELSEIF (DC = 6 and CF = 1) THEN

Create macro plot.

Set DC = 5.

ELSEIF (DC = 5 and CF = 0) THEN

Create macro plot.

ELSEIF (DC = 5 and CF = 1) THEN

Create micro plot.

Set DC = 6.

ELSE

Send error message to user.

ENDIF
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Write DC out to DI header.

Retrieve the projection vector pointer, the scale type
flag (indicating counts or probabilities), zoom flag,
and the number of bins displayed from the DI header.

Show user:

classes being displayed (DISPCL),
name of plot displayed (micro or macro plot),
range of display values,
mode of scaling (zoom or global),
type of scaling (counts or probabilities),
bin size and number of bins.

IF (multiple pages are to be displayed,
(MACRO plots only)) THEN

Perform 'Show user' for each page and
include current option and current data set.

ENDIF

RETURN

FILES:

CM - communications
DI - display information
DV - display value
PV - projection vector
S1 - Scratch 1

REFERENCED BY:

All cne-space structure analysis and logic design
routines, along with various display utility programs.

SUBPROGRAMS REFERENCED:

CMGSCN, DIGHDI, DIGMAX, DIPHDI, DISPCL, DVPHDR,
EQUALA, ERASE, INSINT, INSPGM, INSRET, MACROP,
MICROP, PROMPT, PVPHDR, TEXT, TRMGET, TRMPUT,
WRTNOW, WRTODS

HISTORY:

designed by David Birnbaum July 20, 1978

programmed by Steven Haehn Oct. 16, 1980
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PROGRAM NAME: MICROP

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

MICROP produces a one-space MICRO plot. MICROP
computes screen coordinates, if necessary, and then
displays the MICRO plot.

PROGRAM USAGE:

CALL MICROP(FDCM,FDDI,FDDV,FDS1,SCRN)

INPUT ARGUMENTS:

FDCM - INTEGER; file descriptor of the CM file

FDDI - INTEGER; file descriptor of the DI file

FDDV - INTEGER; file descriptor of the DV file

FDS1 - INTEGER; file descriptor of the SI file

SCRN - INTEGER array (19); the OLPARS screen
coordinates

ALGORITHM / NOTES:

Determine which bins the vector of the
given data set fall (CNT1SP)

Determine vertical scale on display.
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WHILE (there are classes to be displayed)

Retrieve next class entry from the DI file.

IF (class should be displayed) THEN

IF (probabilities are requested) THEN

Convert bin counts to probabilities.

Display class bin probabilities.

ELSE

Display class bin counts.

ENDIF

ENDIF

ENDWHILE

IF (probabilities are requested) THEN

Label probability bin heights.

ELSE

Label vector count bin heights.

ENDIF

RETURN

FILES:

CM - communications
DI - display information
DV - display value
S1 - scratch 1

REFERENCED BY:

MICMAC
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SUBPROGRAMS REFERENCED:

CMGOTH, CNT1SP, DIGENT, DIGHDI, DIGMAX, DIPHDI,
DVGHDR, DVPHDR, INSINT, INSPGM, INSRET, LINSEG,
MARK, S1GBC, TEXT, TRMPUT

HISTORY:

designed by David Birnbaum July 21, 1978

programmed by Steven Haehn Oct. 17, 1980
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PROGRAM NAME: MODDFS

CATEGORY: Utilities Subroutine

PROGRAM DESCRIPTION:

MODDFS modifies the current display flag symbol for
the classes entered. If the old display flag symbol
was a blank, the class was not used in a previous
projection, and so the new display flag symbol will
replace the old. Else if the old symbol was not a
blank, the class was used in multiple projections,
and so the display flag substitute symbol will
replace the old symbol.

PROGRAM USAGE:

CALL MODDFS (FDDI,FDTI,ET,NCLASS,NOSYMB,CLSMOD,
DFSYMB,DFSUBS,DSPTYP)

INPUT ARGUMENTS:

FDDI - INTEGER; the file descriptor of the PV file

FDTI - INTEGER; the file descriptor of the TI file

ET - INTEGER array (TABSIZ); the TI file entry table

NCLASS - INTEGER; the total number of classes at the node

NOSYMB - INTEGER; the number of classes whose display
flag symbol is to be modified

CLSMOD - INTEGER array (NOSYMB); the TI file slot numbers
of the classes whose display flag symbol
is to be modified

DFSYMB - INTEGER; the new display flag symbol indicating
singular use of this class for
projections

DFSUBS - INTEGER; the substitute display flag symbol
indicating multiple use of this class for
projections

DSPTYP - INTEGER; the display type - 1 for one-space
- 2 for two-space
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ALGORITHM / NOTES:

DO I=1,NoSymb

Get the name of the Ith class from the TI file
(TIGNAM).

DO J=1,Nclass

Get the name of the Jth class from the DI file

(DIGENT).

IF (the names are the same) THEN

Get the old display flag symbol (DIGEFS).

IF (the old symbol is a blank) THEN

Replace the old display flag symbol with the
new display flag symbol (DIPEFS).

ELSE

Replace the old display flag symbol with the
display flag substitute symbol (DIPEFS).

ENDIF

Break

ENDIF

ENDDO

IF (the class name was not found in the DI file) THEN

Display an error message.

Goto BYEBYE.

ENDIF

ENDDO

RETURN

FILES:

DI - display information file
TI - tree information file
instrumentation file

522

/ . , .. . .. . . . : ... ... .. .. ,. . . ... > , . . .



OLPARS Program Specificationsf MODDFS

REFERENCED BY:

L2FSHP, S2FSHP

SUBPROGRAMS REFERENCED:

DIGEFS, DIGENT, DIPEFS, EQUALA, INSPGM, INSRET,

OEXIT, TIGNAM, TRMPUT

HISTORY:

designed by Jill King December 12, 1980

programmed by Jill King December 12, 1980
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PROGRAM NAME: MODINI

CATEGORY: Logic Design Routine (system dependent)

PROGRAM DESCRIPTION:

MODINI can be called by logic design modification
commands to check the current data set and current
logic and to obtain necessary information from the user.
If there is more than one logic node of a particular
requested type, it asks the user to specify which node
is to be used.

PROGRAM USAGE:

LOGICAL MODINI

IF (MODINI(FDCM,COMAND,NODTYP,NODNUM,CLIST,NOCLS,ENTAB,
FDLI,FDLV,FDTI,FDTV,LOGNAM))

INPUT ARGUMENTS:

FDCM - INTEGER; the file descriptor of the CM file

COMAND - LOGICAL *1 array(CMDLEN); the name of the
calling command

NODTYP - INTEGER; code representing the type of logic
that is to be modified

OUTPUT ARGUMENTS:

NODNUM - INTEGER; the logic node number on which to
operate

CLIST - INTEGER array(MAXCLS); the list of classes
(slot numbers) that lie at logic node
'NODNUM'

NOCLS - INTEGER; number of classes in 'CLIST'

ENTAB - INTEGER array(TABSIZ); the entry table of the
current data set
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FDLI - INTEGER; logic information file descriptor

FDLV - INTEGER; logic value file descriptor

FDTI - INTEGER; tree information file descriptor

FDTV - INTEGER; tree value file descriptor

LOGNAM - INTEGER array(TRELEN); most recent logic
evaluated on current data set

USER INTERACTION:

User is asked for a logic node number (if there is more 4

than one node of the specified type).

ALGORITHM / NOTES:

MODINI = .FALSE.

Get current logic from CM file (CMGLOG).

Get current data set from CM file (CMGCDS).

Open logic and data set files (OPENTR).

IF (current logic or current data set does not exists)
THEN

Print error message to user.

ELSEIF (design set from current logic is not the same
as current data set) THEN

Print error message to user.

ELSEIF (last logic run on the data set was not the
current logic (TVGHDR)) THEN

Print error message - tell user that the last
logic applied to the data set was not the current
logic. In order to proceed, the user must evaluate
the current data set by the current logic.

ELSEIF (there has been a change in the data as denoted
in the TV header) THEN

Print error message - tell user logic can no
longer be used on that data set due to a change
in the data set.
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ELSE

Display a list of logic nodes (GETLST).

REPEAT

Prompt for an logic node number.

UNTIL (a correct logic node number is
entered or user quits).

Get a list of classes at the requested logic node
(GCLIST).

ENDIF

RETURN

FILES:

CM - communications
LI - logic information
LV - logic value
TI - tree information
TV - tree vector

REFERENCED BY:

NNMOD

SUBPROGRAMS REFERENCED:

DIAGNOSTICS:

If MODINI = .FALSE., the calling program quits.

HISTORY:

designed by Steven Haehn Dec. 2, 1981

programmed by Steven Haehn Dec. 2, 1981
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PROGRAM NAME: MOVE

CATEGORY: TERMINAL I/O (graphics)

PROGRAM DESCRIPTION:

MOVE moves the cursor to the input x and y coordinates.

PROGRAM USAGE:

CALL MOVE(XCOORD,YCOORD)

INPUT ARGUMENTS:

XCOORD - INTEGER; the x coordinate of the position at
which the cursor is to be placed

YCOORD - INTEGER; the y coordinate of the position at
which the cursor is to be placed

ALGORITHM / NOTES:

Convert the input x and y coordinates to real
plot10 coordinates.

IF (the plot10 coordinates lie within the range of
the terminal coordinates) THEN

Convert the real plot10 coordinates into integers.

ENDIF

Move the cursor (TEKTXT).

RETURN

END

REFERENCED BY:

PROJMN

SUBPROGRAMS REFERENCED:

TEKTXT
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HISTORY:

designed by Jill King January 7, 1981

programmed by Jill King January 7, 1981

528



OLPARS Program Specifications

MOVEC

PROGRAM NAME: MOVEC

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

MOVEC permits the user to reorient data vectors by moving
their projected points on a two-space coordinate vector
scatter display, which is currently displayed at the
terminal.

This routine is intended for use with trees which contain
nearest neighbor reference patterns.

PRO'1RAM USAGE:

Called by OLPARS user.

USER INTERACTION:

User identifies the vector to be moved by placing the
graphics cursor 'over' the corresponding display
character and typing in any alphabetic character
(except 'Q' or 'H').

After the vector is identified, the user moves the
graphics cursor to the position the vector is to be
placed, and types in another alphabetic character
(except 'Q').

The character 'Q', typed after the first prompt,
terminates (quits) the process. The character 'R'
redisplays the current display.

The character 'Q', typed after the second prompt,
sends the program back to the first prompt to start
vector selection over (i.e., the current vector
chosen is not the one to be moved). The character
'R', typed after the second prompt, places the vector
at its new location and redisplays the current display.

ALGORITHM / NOTES:

All the projected points (except the projected means)
found in the display vector file are updated to
reflect vector movement.

Since only two measurements are altered with MOVEC,
only those statistics incorporating the specified
measurements are updated. Consequently, two measurements
in the mean vector are modified, and two 'rows' and two
'columns' of the covariance matrix are modified.
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To modify the existing mean, we must subtract out the
measurements of the user chosen vector and add back in
the measurements representing the vector's new position.
Note, the total number of vectors remains constant.
Therefore,

NewMn(X) = OldMn(X) + (NewVec(X)-OldVec(X))/ totVec

Where, NewMn(X) - is the new mean for measurement X
OldMn(X) - is the old mean for measurement X
NewVec(X) - is the new measurement X
OldVec(X) - is the old measurement X
totVec - is the total number of vectors

in the class

We need to perform a similar operation to modify the
existing class covariances. The following equation
shows how to obtain a n'ew covarinace element for
measurements X and Y.

NewCov(XY) :

OldCov(XY) - OldVec(X)*OldVec(Y)/totVec
+ OldMn (X)*OldMn (Y)
+ NewVec(X)*NewVec(Y)/totVec
- NewMn (X)*NewMn (Y)

Remember, the entire covariance matrix is not recomputed.
The effect of the vector movement ripples along the
column and row of the matrix corresponding to the
projected measurements. For instance, suppose the current
data set has five measurements per vector and the
projected measurements are two and four. The column and
row to be modified can be seen in the following figure.

(1,1) (1,2) (1,3) (1 ,4) (1,5)

(2,1)--(2,2)--(2,3)--(2,4)--(2,5)-- row to modify

(3,1) (3,2) (3,3) (3,4) (3,5)

(4,1) (4,2) (4,3) (4,4) (4,5)

(5,1) (5,2) (5,3) (5,4) (5,5)

column to modify
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Since the covariance matrix is a symmetric matrix, the
reflective elements of the modified row and column must
also be changed (see next figure).

(1,1) (1,2) (1,3) (1 ,4) (1,5)

(2,1)--(2,2)--(2,3)--(2,4)--(2,5)-- row to modify

(3,1) (3,2) (3,3) (3,4) (3,5)

(4,1)--(4,2)--(4,3)--(4,4)--(4,5)-- reflective row

(5,1) (5,2) (5,3) (5,4) (5,5)

reflective column to modify
column

Be aware that the intersecting row-column elements
(e.g. (2,2), (2,4)) should be updated only once.

A special case occurs when the non-reflective

intersecting row-column element falls on the diagonal of
the covariance matrix (i.e., the X and Y projection
is determined by a single measurement). In this case,
the intersecting row column element is the also the
reflective intersecting element. Only one row and
column should be modified (see next figure).

(1,1) (1,2) (1,3) (1,4) (1,5)

(2,1)--(2:2)--(2,3)--(2,4)--(2,5)-- row to modify

(3,1) (3,2) (3,3) (3,4) (3,5)

(4,1) (4,2) (4,3) (4,4) (4,5)

(5,1) (5,2) (5,3) (5,4) (5,5)

column to modify
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In OLPARS, the 'upper triangular' portion covariance
matrix is all that is stored because of the symmetric
property of the matrix. Therefore, the total number of
elements generally modified is equal to twice the
dimensionality (ndim) of the matrix minus 1 (for the
intersecting row-colurr, lement). See the next figure.

(1,1) (1,2) (1,3) (1,4) (1,5)

(2,2)--(2,3)--(2,4)--(2,5)-- 'row' to modify

(3,3) (3,4) (3,5)

(4,4)--(4,5)-- 'column'

(5,5)

When the row-column element happens to be the diagonal
element of the matrix, only 'ndim' elements are modified.
See next figure.

(1,1) (1,2) (1,3) (1,4) (1,5)

(2,2)--(2,3)--(2,4)--(2,5)-- 'row' to modify

(3,3) (3,4) (3,5)

(4,4) (4,5)

(5,5)

Make sure MOVEC can operate on current display.
(Was display created by coordinate projection command?
Is display a scatter plot? Make sure data set is not
in excess measurement mode.)

Open current data tree and ...
... get Ist lowest node pointer from senior node

obtain data class starting vector pointers
and slot numbers of lowest nodes (node list
of displayed data classes).
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REPEAT

Tell user to choose a vector for moving.

Get user's selected vector coordinates.
(If given character is 'Q', exit program.
If character is 'R', put up display again.)

Get vectors that fall near point, and find closest
(only look at the classes that are currently being
displayed, and never look at mean vector found in
display file).

IF (vector can not be found at requested position)
ATHEN

Tell user about it and continue to next
vector position query.

ENDIF

Draw rectangle around vector to be moved.

Tell user to place the chosen vector at new location.

IF (user did not enter 'Q') THEN

Compute new data coordinates for screen
coordinates received and place saved class
symbol up on the display.

IF (the newly chosen vector is not from the class
of the vector chosen immediately before this
one) THEN

IF (this is not the very first vector chosen)
THEN

Replace old means and covariances in
lowest node and all ancesteral nodes.

Read in mean vector and covariance

matrix of user chosen class.

ENDIF

ENDIF

Read in chosen vector (the vectors in the TV
file should correspond, in order, to those
found in the DV file) and copy to new vector.

Calculate new means for user supplied point.
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Adjust covariance matrix for use supplied

coordinates.

Save altered vector and projection point.

IF (the user typed 'R') THEN

Put up a new display.

ENDIF

ENDIF

UNTIL (NEVER)

IF (any vectors were moved) THEN

Make sure class statistics reflect modifications.

ENDIF

END

FILES:

TI - tree information HS - history
TV - tree vector CM - communication
DI - display information OLPARS options
DV - display value Instrumentation
PV - projection vector

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

ADUPCM, BOUND, CHKEXS, CLOSFX, CLOSTR, CLSCAT, CMGCDS,
CMGSCN, DIGDC, DIGENT, DIGHDI, DIGMAX, DISTEU, DVGHDR,
DVGVEC, DVPVEC, EQUALA, ERASE, GIN, IDX, INSINI,
INSINT, INSRET, MARK, MENU, MOVE, OEXIT, OPENFX,
OPENTR, RCTNGL, SBUPMC, SETOPT, TIGCOP, TIGCOV, TIGET,
TIGHDR, TIGMN, TIPCOV, TIPMN, TRMPUT, TVGVEC, TVPVEC
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j SEE ALSO:

NRSTNBR, S2CRDV

HISTORY:

designed by Steven Haehn December 3, 1981

programed by Steven Haehn December 22, 1981
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MTRXDE

PROGRAM NAME: MTRXDE

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

MTRXDE deletes a saved matrix from the Saved
Transformation Matrix (SM) file.

PROGRAM USAGE:

INTEGER MTRXDE

N = MTRXDE (FDSM, PMODE)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

PMODE - INTEGER; the prompt mode flag from the
communications (CM) file

OUTPUT ARGUMENTS:

MTRXDE - INTEGER; indicates the successfulness of the
program's completion

USER INTERACTION:

SEE ALGORITHM / NOTES

ALGORITHM / NOTES:

Retrieve the SM file header (SMGHDR).

IF (there are no saved matrices in the file) THEN

Print error message and exit program (TRMPUT).

ENDIF

REPEAT

Prompt the user for the name of the matrix to be
deleted (PROMPT, TRMGET).

IF (or'y one matrix is to be deleted) THEN

536

I l



OLPARS Program Specifications
MTRXDE

DO i 1,MAXMTR

Retrieve the ith matrix description (SMGMDS).

IF (the ith matrix description is the matrix
to be deleted) THEN

Set the entry number equal to i.

ELSEIF (this is the last time through the
loop) THEN

Print message indicating that the specified
matrix has not been found in the file.

ENDIF

ENDDO

ENDIF

UNTIL (reply is OK)

Adjust the header information (SMPHDR).

Delete the matrix description (SMPMDS).

Delete the matrix (SMPLNK).

RETURN

FILES:

SM - saved transformation matrix file
intrumentation file

REFERENCED BY:

MATRIX

SUBPROGRAMS REFERENCED:

CHARFL, EQUALA, INSPGM, INSHET, LENGA, PROMPT,
SMGHDR, SMGLNK, SMGMDS, SMPHDR, SMPLNK, SMPMDS,
TRMGET, TRMPUT

HISTORY:

designed by Jill King March 16, 1981

programmed by Jill King March 16, 1981
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MTRXDP

PROGRAM NAME: MTRXDP

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

Depending on the option chosen by the user, MTRXDP will
either 'dump' at the terminal all or just one saved
matrix from the saved transformation matrix (SM) file,
or MTRXDP will 'print' at the line printer all or just
one saved matrix from the SM file.

PROGRAM USAGE:

INTEGER MTRXDP

N MTRXDP (FDCM, FDSM, OPTION, PMODE)

INPUT ARGUMENTS:

FDCM - INTEGER; the file descriptor of the
communications (CM) file

FDSM - INTEGER; the file descriptor of the SM file

OPTION - INTEGER; the option number chosen by the user;
2 for print, 3 for dump

PMODE - INTEGER; the prompt mode flag from the CM file

OUTPUT ARGUMENTS:

MTRXDP - INTEGFR; indicates the successfulness of the
program's completion

USER INTERACTION:

SEE ALGORITHM / NOTES

ALGORITHM / NOTES:

Make sure the SM file is not empty (SMGHDR).

Prompt the user for the name of the matrix to be
dumped or printed (PROMPT, TRMGET).

538

-



OLPARS Program Specifications
MTRXDP

IF (only one matrix is to be deleted) THEN

Find the entry number of that matrix (SMGMDS).

IF (the specified matrix has not been found in the
file) Print error message and exit (TRMPUT).

ENDIF

Get the screen coordinates and determine the maximum
number of values per row and the maximum number of
rows per screen allowed (CMGSCN).

DO i = 1,MAXMTR

IF (the present matrix is to be shown) THEN

Retrieve the matrix description (SMGMDS).

IF (the matrix description is empty) THEN

next

ELSE

Erase the screen or initialize the paper.

Display or dump the matrix description (FILPUT).

DO j = 1,number of vectors in matrix

Display or dump the jth row of the matrix

(FILPUT, SMGENT).

IF (the cursor now lies at the bottom of the
screen and the whole matrix has not yet
been shown) THEN

Ask the user if she wants to see the next

page (PROMPT, TRMGET).

ENDIF

Fix the pointers for retrieval of the next
vector.

ENDDO

ENDIF
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IF (that was not the last matrix to be shown) THEN

Ask the user if she wants to see the next

matrix (PROMPT, TRMGET).

ENDIF

ENDIF

ENDDO

IF (the 'print' option has been chosen) THEN

Print the matrix(s) at the line printer (PRINTR).

ENDIF

RETURN

FILES:

CM - communication file
SM - saved transformation matrix file
instrumentation file

REFERENCED BY:

MATRIX

SUBPROGRAMS REFERENCED:

CHARFL, CLOSE, CMGSCN, EQUALA, ERASE, FILPUT,
INSPGM, INSRET, LENGA, OPENS, PRINTR, PROMPT,
SMGENT, SMGHDR, SMGMDS, TRMGET, TRMPUT

HISTORY:

designed by Jill King March 19,1981

programmed by Jill King March 19,1981
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PROGRAM NAME: MTRXEN

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

MTRXEN allows the user to enter a matrix into the Saved
Transformation Matrix (SM) file. This can be done either
directly from the terminal or from a file already
containing the required information.

PROGRAM USAGE:

INTEGER MTRXEN

N = MTRXEN (FDSM, PMODE)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

PMODE - INTEGER; the prompt mode flag from the
communications (CM) file

OUTPUT ARGUMENTS:

MTRXEN - INTEGER; indicates the successfulness of the
program's completion

USER INTERACTION:

SEE ALGORITHM / NOTES

ALGORITHM / NOTES:

Retrieve the SM file header (SMGHDR).

Make sure there is at least one saved matrix in the
file.

Prompt the user for the name of the matrix to be
entered (PROMPT, TRMGET).
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Make sure the matrix name is a legal OLPARS name
and that it is unique within the SM file (IDCHK,
EQUALA, SMGMDS).

Find the first available empty location for the new
matrix description (SMGMDS).

Prompt the user for the type and dimensionality of
the matrix to be saved (PROMPT, TRMGET).

Ask the user whether the matrix will be entered from
the terminal or from a file (PROMPT, TRMGET).

IF (matrix to be entered from file) THEN

Ask the user for the file name (PROMPT).

ELSE

Print instructions for entering the matrix (TRMPUT).

ENDIF

DO row = 1,MAXMTR

IF (matrix to be entered from terminal) Ask user
for the row vector (TRMPUT).

DO entry = 1,matrix dimensionality

Retrieve the entry of the row vector (FILGET).

IF (reply to prompt is QUIT) THEN

IF (QUIT is not first entry of row vector) THEN

Fill the remaining elements of the row vector
with zeros.

ELSEIF (QUIT is first entry of first row) THEN

Print message telling user that no matrix has
been saved in the file (TRMPUT).

ELSEIF (QUIT is first entry of any but first row
vector) THEN

Break

ENDIF

ENDIF
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ENDDO

IF (the user is still entering vectors) THEN

[: Find the next available location for the new row
vector (GNSMAE).

Enter the vector and link pointer (SMPENT).

ENDIF

ENDDO

Put the matrix description into the file (SMPMDS).

Put the header information into the file (SMPHDR).

RETURN

FILES:

SM - saved transformation matrix file
instrumentation file

REFERENCED BY:

MATRIX

SUBPROGRAMS REFERENCED:

CHARFL, CLOSE, ERASE, EQUALA, FILGET, FLUSHF,
GNSMAE, IDCHK, INSPGM, INSRET, LENGA, OPENS,
PROMPT, SMGHDR, SMGLNK, SMGMDS, SMPENT, SMPHDR,
SMPLNK, SMPMDS, TRMGET, TRMPUT

HISTORY:

designed by Jill King March 16, 1981

programmed by Jill King March 16, 1981
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MTRXLI

PROGRAM NAME: MTRXLI

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

MTRXLI displays at the terminal the saved transformation
matrix description information for all matrices in the
saved transformation matrix (SM) file.

PROGRAM USAGE:

CALL MTRXLI (FDSM)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

FILES:

SM - saved transformation matrix file
instrumentation file

REFERENCED BY:

MATRIX

SUBPROGRAMS REFERENCED:

INSPGM, INSRET, SMGHDR, SMGMDS, TRMPUT

HISTORY:

designed by Jill King March 13, 1981

programmed by Jill King March 13, 1981
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PROGRAM NAME: MXFRM

CATEGORY: TRANSFORMATION ROUTINE

PROGRAM DESCRIPTION:

MXFRM transforms a symetric matrix according to the

formula below:

New Matrix A(mn) = (TvecM) * (Old Matrix A) * (TvecN)

where Old Matrix A = the input matrix to be
transformed

TvecM = the m-th vector of the transformation
matrix

TvecN = the n-th vector of the transformation
matrix, and

New Matrix A(mn) = the mn-th element of the
newly transformed matrix.

PROGRAM USAGE:

REAL MXFRM

N MXFRM(NDIM,A,TVECM,TVECN)

INPUT ARGUMENTS:

NDIM - INTEGER; the dimension of the transformation
matrix

A - REAL array (NDIM*(NDIM 1)/2); the symetric
matrix to be transformed

TVECM - REAL array (NDIM); the m-th vector of the
transformation matrix to be used in
the computations

TVECN - REAL array (NDIM); the n-th vector of the
transformation matrix to be used in
the computations

OUTPUT ARGUMENTS:

MXFRM - REAL; the mn-th element of the newly trans-
formed matrix
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FILES:

instrumentation file

REFERENCED BY:

EXFRM

SUBPROGRAMS REFERENCED:

INSPGM, INSRET

HISTORY:

designed by Jill King April 21', 1981

programmed by Jill King April 21, 1981
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PROGRAM NAME: NAMELOG

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

NAMELOG creates a new logic tree file and makes it the

'current logic' being used.

PROGRAM USAGE:

User types in 'NAMELOG'.

USER INTERACTION:

User is asked for name of the logic tree that is to be
created.

ALGORITHM / NOTES:

Erase the screen (ERASE), get the current data set
information (CMGCDS), and get the prompt flag from
the CM file (CMGOTH).

Open the data tree files (OPENTR), get the TI file
header entry table (TIGET), get the number of low
nodes, their entry table slot numbers, and class
names (GLONOD).

Get the number of vectors at each lowest node(TIGCOP)
and calculate the total number of vectors in the
design data set.

REPEAT

Ask user for name of a new logic tree that he wants
to make the current logic tree (PROMPT, TRMGET,
LGLTRE)

IF (logic name already exists)THEN

Ask user if the existing logic name is to
be destroyed.

ENDIF

UNTIL (the logic tree name is legal and unique).

Create the new logic tree files (CREATR) and read the
LI and LV file codes from the LL file (LLSRCH).

547

lot



OLPARS Program Specifications
NAMELOG

Initialize data set name in LI header (LIPDSN).
Initialize the counts and pointers in the LI file
(LIPCAP).

Put class names of the lowest nodes into the LI header
(LIPCNM).

Calculate the a priori probability of a class of vectors
residing at a particular data tree's lowest node.

Store probabilities in LI file header (LIPPRB).

Create the classes present bit map (EVALBM).

Create first LI entry (LIPENT).

Initialize LV file header (LVPHDR).

Set all temporary logic elements of the data tree
vectors (TV file) to 1 because all vectors are
considered to reside at the root logic node of the
new logic tree (TIGCOP, TVGVEC, TVPVEC).

Set the latest logic information in the TV file header
(TVGHDR, TVPHDR).

Write the current logic information into the CM file
(CMPLOG).

END

NOTE

The a priori probability mentioned in the above
algorithm is defined by:

the number of vectors in a class
a priori prob. -

the number of vectors in the design
data set
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FILES:

CM - communications
HS - history (indirectly used)
LI - logic information
LL - logic list
LV - logic value
OP - option (indirectly used)
TI - tree information
TL - tree list (indirectly used)
TV - tree vector

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLOSTR, CMGCDS, CMGOTH, CMPLOG, CREATR,
EQUALA, ERASE, EVALBM, GLONOD, INSCHR, INSFLT,
INSINI, INSINT, INSRET, LGLTRE, LIPCOP, LIPCNM,
LIPDSN, LIPENT, LIPPRB, LLSRCH, LVPHDR, MENU,
OEXIT, OPENFX, OPENTR, PROMPT, SETOPT, TIGCOP,
TIGET, TRMGET, TRMPUT, TVGHDR, TVGVEC, TVPHDR,
TVPVEC

SEE ALSO:

SETLOG

HISTORY:

designed by Steve Haehn September 14, 1978

programmed by Donna Morris July 1, 1980
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PROGRAM NAME: NBLANK

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

NBLANK checks a character string for blanks. If all
characteres are blank, the function returns true. If
a non-blank character is encountered, the function
returns false.

PROGRAM USAGE:

LOGICAL NBLANK

IF(NBLANK(LINE,LENGTH,INDEX,NCHAR))

INPUT ARGUMENTS:

LINE - LOGICAL *1 ARRAY; character string to check

LENGTH - INTEGER; length of 'LINE'

INDEX - INTEGER; pointer in character string at which
to start checking for blanks

NCHAR - INTEGER; number of characters to check

OUTPUT ARGUMENTS:

NBLANK - LOGICAL; 'true' if all characters are blank;
'false' if a non-blank character is
encountered

REFERENCED BY:

GEN

HISTORY:

designed by Donna Morris March 16,1979

programmed by Donna Morris March 16,1979

I
I
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PROGRAM NAME: NMDIST

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NMDIST applies an NMV logic at a logic node to a vector
and determines to which logic node the vector should be
assigned. The function is set to the proper index into
the array of logic node numbers. NMDIST also returns the
set of distances for error information.

PROGRAM USAGE:

INTEGER FUNCTION NMDIST

NODNUM = NMDIST(FIDLV,NDIM,VECTOR,LVNEL,DISTS,REJNOD,
PROB,LVPTRS,IGNMS,REJCTS,DET)

INPUT ARGUMENTS:

FIDLV - INTEGER; the file descriptor of the LV file

NDIM - INTEGER; the dimension of the vector

VECTOR - REAL array (NDIM); the vector

LVNEL - INTEGER; the number of elements in an LV entry

PROB - REAL array (MAXCLS); the a priori probabilities

LVPTRS - INTEGER array (9); the LV file first entry

IGNMS - INTEGER array (MAXDIM); the ignore measurement
mask array

REJCTS - REAL array (MAXCLS); the reject distances

DET - REAL array (MAXCLS); the determinants of classes

OUTPUT ARGUMENTS:

NMDIST - INTEGER; the index of the logic node number to
which the vector is assigned.

DISTS - REAL array (NCLAS); the set of distances

REJNOD - LOGICAL; 'true' means the vector was assigned to

the reject node.
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ALGORITHM / NOTES:

DO I = 1 to NCLAS

Call one of DISTEU, DISTVA, DISTMA, DISTQC, to
compute the distance from the vector to the mean of
the class (or the quadratic classifier discriminant
function).

END

IF (the quadratic classifier was not chosen) THEN

Set NMDIST = logic node number of the class cor-
responding to th-u minimum distance.

ELSE

Set NMDIST = logic node of class corresponding to the
greatest discriminant function evaluation.

ENDIF

IF (the quadratic classifier was not chosen) THEN

IF (reject distances are in use) THEN

IF (the distance is greater than the reject) THEN

Set REJNOD .TRUE.

ENDIF

ENDIF

ENDIF

RETURN

FILES:

LV - logic value

REFERENCED BY:

PENMV, LOGEVAL

SUBPROGRAMS REFERENCED:

DISTEU, DISTMA, DISTQC, DISTVA, GTRGNR, INSPGM, INSRET
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SEE ALSO:

NMV

HISTORY:

designed by John W. Tenney March 17, 1981

programmed by John W. Tenney May 25, 1981
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PROGRAM NAME: NMEVAL

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

NMEVAL does a partial evaluation of NMV logic.
The logic must first be created by NMV. NMEVAL
can also be used after NMVMOD.

PROGRAM USAGE:

User types in 'NMEVAL'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get a list of NMV logic nodes. If there is more than
one, ask the user for a node number from the list.

Perform a partial evaluation of the NMV logic and
display a confusion matrix (PENMV).

Put up option list at user's terminal (MENU).

END

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHKEXS, CLOSFX, CMGCDS, CMGLOG, CMGOTH, CMPLOG, ERASE,
GETLST, GTRGNI, GTSLOT, INSINI, INSRET, LIGCOP, LIGSTR,
LIPCOP, MENU, OEXIT, OPENFX, OPENTR, PENMV, PROMPT,
TIGET, TRMGET, TRMPUT

SEE ALSO:

NMV, NMVMOD

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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NMV

PROGRAM NAME: NMV

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

NMV generates nearest mean vector logic based on various
user-specified options.

The first three options of NMV classify an unknown vector
from the feature space according to a metric which is
computed from the unknown vector to the mean vectors of
the classes of the design set. The decision is in favor
of the class which produces the minimum value of the
metric. The fourth option is the quadratic classifier,
which chooses that class that minimizes a set of
discriminant functions.

The user is also given the following choices:

a. Set reject distances for all classes or a
specific reject distance for each class. This
choice is not available for option 4.

b. Base the computations on a subset of the measure-
ments.

c. Base the computations on all vectors in the
classes that have vectors at the logic node or
just those vectors that lie at the logic node.

OPTIONS:

1. The simple nearest mean vector option causes a
vector to be assigned to the class whose mean
vector is the closest in Euclidean distance.
The metric d(i) (for class i) is

n
d(i) = SUM (X(j) - Mean(j))**2

j=1

where

X = (xl,x2,...,xn) is the unknown vector

and n number of measurements
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2. The weighting vector option uses the metric

n (x(j) - Mean(j)) *12
d(i) =SUM ---------------------

J=1 Var(j,i)

where

Var(i,j) =the variance of the jth feature of
the ith class.

3. The Mahalonobis distance option uses the inverse
covariance matrix of class i in the computation
of the metric

d(i) = X - Mean~i)) InCov(i) (X - Mean~i))

where

InCov(i) the inverse of the covariance for
class i.

and

Mean(i) the mean for class i.
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4. This option is the quadratic classifier. Given
the unknown feature vector X, the quadratic
classifier is defined as follows. For each class
i, compute the discriminant function

Gi(X) -(.5) MX (InCov(i)) MX

+ (Mean~i)) (InCov(i)) (X)

-(.5) (Mean~i)) (InCov(i)) (Mean~i))

-(.5) log(Det(i)) + log(P(i))

-(.5) [E (CInCov(i)) MX

-2 (X (InCov(i)) (Mean(i))

+ (Mean~i)) (InCov(i)) (Mean~i))]

- (.5) logCDet(i)) + log(P(i))

where

InCov~i) =the inverse covariance of class i

Det(i) =the determinant of class i

Gi(X) =the discriminate result for vector
X with respect to class i.

and

P~i) =the a priori probability of class i

The vector X is assigned to that class i such
that:

Gi(X) > GJ(X) for all j not equal to i

To evaluate the logic, use NMEVAL.
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PROGRAM USAGE:

User types in 'NMV'.

USER INTERACTION:

User is asked to input the various NMV options via calls
to subroutines.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Set up for logic design; prompt user for an incomplete
node (SETUP).

Set up logic block for NMV. This includes determining
which measurements and which vectors to use in the
computations, computing, if necessary, the means,
variances, the inverses of covariance matrices, and the
determinants of the covariance matrices, and storing
these quantities in the logic block. All of this is done
in NMVBSU.

Prompt user for an option number and set
corresponding flag in LV file (NMVOPT).

IF (option 1, 2 or 3 was chosen) THEN

Prompt user for reject boundaries if desired, and
store in logic block (NMVRJT).

ENDIF

Adjust temporary logic elements in TV file (KILLND).

Put up option list at user's terminal (MENU).

END
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REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHKEXS, CMGCDS, CMGOTH, ERASE, INSINI, INSRET, KILLND,
MENU, NMVBSU, NMVOPT, NMVRJT, OEXIT, OPENFX, SETUP,
TRMPUT

SEE ALSO:

NMVMOD, NMEVAL

HISTORY:

designed by John ". Tenney Sept. 10, 1981

programmed by John W. Tenney Oct. 9, 1981

559

h. .. .M,= , , , .. . . .



OLPARS Program Specifications
NMVBSU

PROGRAM NAME: NMVBSU

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NMVBSU sets up a NMV logic block. It determines if a
user wants to ignore any measurements and fills in the
corresponding NMV logic block entry (which is entry 2).
It obtains node numbers for the classes and stores them.
It obtains LV entries for reject distances and links them
with the other entries in the proper order. It obtains
entries from the statistical data, computes the data and
stores the data in the entries.

PROGRAM USAGE:

CALL NMVBSU(FIDLI,FIDLV,FIDTI,FIDTV,NODNUM,ALLVEC,ET,
NDIM,TRUCLS,CLIST,PMODE,QFLAG,LVNEL,ENT1)

INPUT ARGUMENTS:

FIDLI - INTEGER; the file descriptor of the LI file

FIDLV - INTEGER; the file descriptor of the LV file

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file

NODNUM - INTEGER; the logic node number

ALLVEC - LOGICAL; TRUE means all vectors from the classes
FALSE means only those vectors at the
logic node

ET - INTEGER array (TABSIZ); the TI file slot number

array.

NDIM - INTEGER; the dimensionality of the dataset

TRUCLS - INTEGER; the number of classes at the logic node

CLIST - INTEGER array (NCLAS); the list of class slot
numbers at the logic node
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PMODE - INTEGER; the prompt mode flag

LVNEL - INTEGER; the number of elements in an LV entry

ENTi - INTEGER; the entry number of the LV first entry

OUTPUT ARGUMENTS:

QF - LOGICAL; 'true' means user wishes to quit

USER INTERACTION:

NMVBSU calls UIGNOR to see if the user wants to ignore
measurements and if he wishes to use all vectors from the
classes at a node or just those falling at the logic node

ALGORITHM / NOTES:

Get a LV entry for the first entry in the NMV
logic block (GNLVAE).

Set number of classes and link element in entry one.

IF (user wishes to ignore measurements) THEN

Ask for which ones to be ignored (UIGNOR).

Store in second entry (PTRGNI).

Set ignore measurement flag in entry 1 to 1 (ignore
some).

ELSE

Set ignore measurement flag in entry 1 to 0 (use all)

ENDIF

Get node numbers (LI entries) for the classes (GNLIAE).

Store these node numbers in the LV entries (PTRGNI).

Set up child entries in LI file (LIGCLP, LIGSTR, EVALBM,
LIPENT).

Set up parent entry in LI file (LIGCLP, LIGSTR, EVALBM,
LIPENT)
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Allocate reject distance entries (PTRGNI).

Set link word (in entry 1 of the NMV block) to first

entry of this group.

DO WHILE (There are more classes to process).

IF (user desires to use all vectors from the classes
at the logic node in his computations, or the logic
node is 1) THEN

Retrieve the means of the classes from the TI file
(TIGMN) and store in the NMV logic block (PTRGNR).

Retrieve the covariance matrices (TIGCOV).

ELSE

Compute mean vector and covariance matrix of set of
vectors from this class that fall at the logic node
(LOGMNC) and store means in the LV file (PTRGNR).

ENDIF

Set link pointer in LV file.

IF (measurements were ignored) collapse the covariance
matrix (COLAPS).

Invert the covariance matrices (INVERT,DITHER) and
store inverse in NMV logic block (PTRGNR).

IF (measurements were ignored) re-expand the matrix

(EXPAND).

Set link pointer in LV file.

Store the determinant of the covariance matrices
returned from INVERT in a temporary array.

ENDDO

Store the determinants in the logic block (PTRGNR).

RETURN
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FILES:

TI - tree information
TV - tree vector
LI - logic information
LV - logic value

REFERENCED BY:

NMV

SUBPROGRAMS REFERENCED:

COLAPS, DITHER, EVALBM, EXPAND, GNLIAE, GNLVAE, INSFLT,
INSINT, INSPGM, INSRET, INVERT, LIGCLP, LIGCNM, LIGCOP,
LIGENT, LIGSTR, LIPENT, LOGMNC, LVPLNK, PTRGNI, PTRGNR,
TIGCOV, TIGMN, TRMPUT, UIGNOR

HISTORY:

designed by John W. Tenney March 22, 1981

programmed by John W. Tenney May 25, 1981
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NMVMOD

PROGRAM NAME: NMVMOD

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

NMVMOD is designed to modify an existing NMV logic node.
The user is giving a list of nodes with nearest mean
vector logic. If there are no nodes, or no logic tree,
the program exits. After the user enters the node number
the NMV logoc at the node is modified.

NOTE: To evaluate the logic use NMEVAL.

PROGRAM USAGE:

User types in 'NMVMOD'.
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NMVMOD

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Display a list of NMV logic nodes (GETLST,TRMPUT).

Ask user to enter a NMV logic node number (PROMPT).

Save old distance option (GTRGNI).

Prompt user for an option number and set
corresponding flag in LV file (NMVOPT).

IF (option 1, 2, or 3 was chosen) THEN

Prompt user for reject boundaries, if desired,
and store in logic block (NMVRJB).

IF (user wishes to quit) save old option number

(PTRGNI)

ENDIF

Fix temporary logic elements in the TV file (FXLTMP).

Put up option list at user's terminal (MENU)

END
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REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHKEXS, CMGCDS, CMGLOG, CMGOTH, ERASE, GETLST, GTRGNI,
GTSLOT, INSINI, INSRET, KILLND, LICCOP, LIGSTR, MENU,
NMVOPT, NMVRJT, QEXIT, OPENFX, OPENTR, PROMPT, PTRGNI,

HITOY:TIGET, TRMGET, TRMPUT

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 8, 1981
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NMVOPT

PROGRAM NAME: NMVOPT

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NMVOPT requests the user to enter an NMV option number.
It sets the weignt flag in the NMV logic block
accordingly. If the user wishes to quit NMVOPT is set
equal to TRUE.

PROGRAM USAGE:

Q = NMVOPT(FIDLV,ENTNO,LVNEL,OPTNMV,PMODE)

LOGICAL FUNCTION NMVOPT

INPUT ARGUMENTS:

FIDLV - INTEGER; the file descriptor of the LV file

ENTNO - INTEGER; the entry number of the first entry in
the NMV logic block

LVNEL - INTEGER; the number of elements in an LV entry

PMODE - INTEGER; the prompt mode flag

OUTPUT ARGUMENTS:

OPTNMV - INTEGER; the option number chosen by the user

USER INTERACTION:

Asks user to enter an NMV option.
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INMVOPT

ALGORITHM / NOTES:

NMVOPT = FALSE

Prompt user until a valid NMV option number is entered
(PROMPT).

IF (user wishes to quit) THEN

Set NMVOPT = .TRUE.

ELSE

Set weight flag in first entry of NMV logic block
(LVPINT).

ENDIF

RETURN

FILES:

LV - logic value

REFERENCED BY:

NMV, NMVMOD

SUBPROGRAMS REFERENCED:

GTRGNI, INSPGM, INSRET, PROMPT, PTRGNI, TRMGET, TRMPUT

DIAGNOSTICS:

If NMVOPT is set to TRUE, the user has chosen to quit.

HISTORY:

lesigned by David Birnbaum September 22, 1978

programmed by John Tenney Oct. 9, 1981
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j NMVRJT

PROGRAM NAME: NMVRJT

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NMVRJT asks the user if he desires reject distances for
NMV logic. If so, it prompts the user for the distances
and stores them in the NMV logic block.

The nits the distances are stored in is dependent on the
distance option chosen (NMVOPT). In the case of option
1), Euclidean, the distance is stored in the same units
as the data. In the case of options 2), and 3), the dis-
tance is stored as a number of variances. This is
because the distance function for these two returns a
multiplier of variances (DISTVA,DISTMA). In actuality,
the reject distance is a multiplier of standard
deviations, however, since the square of the distances
is used rather than the distance itself. This saves
computational time. (Variance = Standard Dev. squared).

PROGRAM USAGE:

LOGICAL FUNCTION NMVRJT

Q = NMVRJT(FIDLV,ENTNO,PMODE,LVNEL,NDIM,TRUCLS)

INPUT ARGUMENTS:

FIDLV - INTEGER; the file descriptor of the LV file

ENTNO - INTEGER; the entry number of the first entry in
the NMV logic block

PMODE - INTEGER; the prompt mode flag

LVNEL - INTEGER; the numbcr of elements in an LV entry

NDIM - INTEGER; the dimensionality of the dataset

TRUCLS - INTEGER; the number of classes at the logic node

USER INTERACTION:

Asks user for reject distances.
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ALGORITHM / NOTES:

NMVRJT = .FALSE.

IF (user wishes reject distances) (TRMGET).

IF (user wishes to quit) THEN

Set NMVRJT = .TRUE.

ELSE

IF (user wishes a reject distance for all classes)

Prompt for a multiplier.

ELSE

Prompt for a multiplier for each class.

ENDIF

IF (Euclidean option was chosen) THEN

Retrieve variances from LV block (GTRGNR).

Save reject distance as multiplier * average
variance.

ELSE

Save reject distance as multiplier.

ENDIF

Set reject flag in first entry to 1.

Store reject distances (PTRGNR).

ENDIF

ELSE

Set reject flag to 0.

ENDIF

RETURN
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FILES:

LV - logic value

REFERENCED BY:

NMV, NMVMOD

SUBPROGRAMS REFERENCED:

ERASE, GTRGNI, GTRGNR, INSFLT, INSINT, INSPGM, INSRET,
PTRGNI, PTRGNR, TRMGET, TRMPUT

DIAGNOSTICS:

If the user wishes to quit, NMVRJT is set equal to TRUE.

HISTORY:

designed by John W. Tenney Sept. 22, 1981

programmed by John W. Tenney Oct. 9, 1981
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NNBREV

PROGRAM NAME: NNBREV

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NNBREV (Nearest Neighbor Evaluator) evaluates a vector
against all the vectors (reference patterns) in a
reference pattern tree. It returns the class display
symbol associated with the reference pattern(s) closest
to the input vector.

PROGRAM USAGE:

INTEGER NNBREV

CLSIDX = NNBREV(RFDTV,RPTRS,RCLSCT,NDIM,IGNOR,IGNMES,

NNBRCT,VECTOR,REJECT,CSYMBL)

INPUT ARGUMENTS:

RFDTV - INTEGER; reference pattern TV file descriptor

RPTRS - INTEGER ARRAY(MAXCLS,2); vector pointers and
counts of r.p. classes

RCLSCT - INTEGER; r.p. claus count - number of classes
in reference pattern tree

NDIM - INTEGER; number of measurements in r.p. vector

IGNOR - INTEGER; ignore measurements switch
1 - means ignore some measurements
0 - use all measurements

IGNMES - INTEGER ARRAY(MAXDIM); measurements-to-ignore
mask vector

NNBRCT - INTEGER; nearest neighbor count - the number
of nearest neighbors to choose from
when classifying vector

VECTOR - REAL array (NDIM); vector to be evaluated
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NNBREV

OUTPUT ARGUMENTS:

NNBREV - INTEGER; index to the reference pattern class
'closest' to the given vector

REJECT - LOGICAL; vector-was-rejected flag (when true)

CSYMBL - INTEGER; class symbol of reference pattern
'closest' to given vector

ALGORITHM / NOTES:

WHILE (there are reference pattern classes)

WHILE(there is a reference pattern in r.p. class)

Find the distance between the reference
pattern and the vector.

Save the first 'NnbrCt' nearest neighbor
distances.

Search for furthest neighbor in saved nearest
neighbor list.

IF (the most recent reference pattern is closer
to the vector than the vector's furthest
neighbor) THEN

Replace furthest neighbor with the
new closer neighbor.

ENDIF

ENDWHILE

ENDWHILE

At this point we have the nearest neighbor(s)

IF (we are supposed to look at more than 1 nearest
neighbor ( K nearest neighbor rule)) THEN

To classify the vector, the reference pattern
class which occurs most frequently must be
found (first tally up votes).

Now see if there is a tie vote to the maximum vote.
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IF (there are no tie votes) THEN

The vector has been classified through the
above vote count.

ELSE

A tie was found, so now break the tie by
locating the set of reference patterns
that are closest to the vector.

ENDIF

ENDIF

RETURN

FILES:

TV - tree vector (reference patterns)

REFERENCED BY:

EVALU8

SUBPROGRAMS REFERENCED:

DISTEU, INSCHR, INSINT, INSPGM, INSRET, TVGVEC

HISTORY:

designed by Steven Haehn November 9, 1981

programmed by Steven Haehn November 18, 1981
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PROGRAM NAME: NNLBSU

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NNLBSU (nearest neighbor logic block set up) creates the
nearest neighbor logic block in the logic value portion
of an OLPARS logic tree. It also allocates and links
the logic information entries that represent the children
of the node at which nearest neighbor logic is being
generated.

PROGRAM USAGE:

CALL NNLBSU(FDLI,FDLV,LOGNOD,NDIM,NCLS,TREENM,PMODE,
ASOCND,CONTIN)

INPUT ARGUMENTS:

FDLI - INTEGER; descriptor for logic information file

FDLV - INTEGER; descriptor for logic value file

LOGNOD - INTEGER; logic node at which NN logic is being
created

NDIM - INTEGER; number of measurements in data set
vectors

NCLS - INTEGER; number of classes in data set

TREENM - INTEGER ARRAY(TRELEN); name of data tree
containing reference patterns

PMODE - INTEGER; OLPARS prompt mode

OUTPUT ARGUMENTS:

ASOCND - INTEGER ARRAY(MAXCLS+2); logic nodes associated
with data set classes

CONTIN - LOGICAL; continuation flag -
when true, keep going
when false, abort program

USER INTERACTION:

This program calls 'UIGNOR' to obtain the measurements
to be ignored when evaluating nearest neighbor logic.
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NNLBSU

ALGORITHM / NOTES:

Ask user for measurements to ignore

Allocate a Logic Information entry (node) for each
class present at the logic node, plus 1 for a reject
node.

Create nearest neighbor logic entries in Logic Value file
S--------------------------------------------------------

1. (allocate NN block header, 1 entry - fill in header)
2. (create reference pattern tree name entry)
3. (create ignore measurement vector entry)
4. (create associated logic node list entry(ies))
5. (write out NN block header)

Obtain the names of the classes present in the
design data set along with the indices of the
classes present at the NN logic node (to be used
when creating each child node of the NN logi . node).

Obtain NN node structure for use in creation
of a child node structure template.

Complete and write out each child logic node

Update the NN node so it 'knows' about its children
and logic region.

FILES:

LI - logic information
LV - logic value

REFERENCED BY:

NRSTNBR

SUBPROGRAMS REFERENCED:

EVALBM, GNLIAE, GNLVAE, INSCHR, INSINT, INSPGM, INSRET,
LIGCLP, LIGCNM, LIGCOP, LIGENT, LIGSTR, LIPENT, PTRGNI,
UIGNOR

HISTORY:

designed by Steven Haehn November 9, 1981

programmed by Steven Haehn November 19, 1981
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PROGRAM NAME: NNMEAN

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NHMEAN creates a reference pattern tree using the means
of the design data set classes present at the current
logic node. Each reference pattern class has a complete
node created for it. The class means are placed in tree
vector file entries (and the mean vector areas of the
tree information file). The individual class covariances
are set to zero. The entire tree is created by NNMEAN
except for the senior node's means and covariances
(these are zeroed out).

PROGRAM USAGE:

CALL NNMEAN (NEWTI,NEWTV,OLDTI,OLDTV,CLIST,NCLIST,NDIM,
LASTND,ENTBLE)

INPUT ARGUMENTS:

NEWTI - INTEGER; file descriptor for ref. pat. TI file

NEWTV - INTEGER; file descriptor for ref. pat. TV file

OLDTI - INTEGER; file descriptor of data TI file

OLDTV - INTEGER; file descriptor of data TV file

CLIST - INTEGER ARRAY(MAXCLS); slot numbers of classes
present at logic node

NCLIST - INTEGER; number of classes present

NDIM - INTEGER; number of measurements in data vector

ENTBLE - INTEGER ARRAY(TABSIZ); entry table of data tree

OUTPUT ARGUMENTS:

LASTND - INTEGER; entry of last node in ref. pat. tree

ENTBLE - INTEGER ARRAY(TABSIZ); entry table of reference
pattern tree
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NNMEAN

ALGORITHM / NOTES:

Create senior node of new tree

(with empty means and covs.).

WHILE (there are low nodes in the existing data tree)

Write out new node name.
Obtain and update counts and pointers for new node.
Write out node's new counts and pointers.
Write out node's means.
Write out node's covariances.
Write out node's vector (the mean vector).

ENDWHILE

Fix last lowest node's lowest-node-link-pointer
(LNLP of this node must indicate there are no
more lowest nodes in tree), and sibling pointer
(SP must show there are no siblings to last node).

Create new tree's entry table.

Create new tree's header sections (TI and TV)
and make sure senior node knows about its kids.

RETURN

FILES:

TI - tree information (2)
TV - tree vector (2)

REFL.7NCED BY:

NRSTNBR

SUBPROGRAMS REFERENCED:

INSCHR, INSINT, INSPGM, INSRET, TIGCAP, TIGCOP, TIGHDR,
TIGMN, TIGNAM, TIPCAP, TIPCOP, TIPCOV, TIPET, TIPHDR,
TIPMN, TIPNAM, TVPHDR, TVPVEC

HISTORY:

designed by Steven Haehn November 9, 1981

programmed by Steven Haehn November 18, 1981
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NNMNCV

PROGRAM NAME: NNMNCV

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NNMNCV computes the means and coavariances for the
reference pattern vectors found in the nearest neighbor
(NN) rule 'store'. The vectors are transferred to the
reference pattern tree vector file currently being
created.

PROGRAM USAGE:

CALL NNMNCV(STORFD,RPFDTV,NDIM,FRSTVC,NXTVEC,MEAN,COV,
NVEC)

INPUT ARGUMENTS:

STORFD - INTEGER; file descriptor of the CNN rule 'store'
RPFDTV - INTEGER; ref. pat. tree vector file descriptor

NDIM - INTEGER; number of measurements in r.p. vector
FRSTVC - INTEGER; 'store' pointer to first vector of

reference pattern class

OUTPUT ARGUMENTS:

NXTVEC - INTEGER; pointer to next vector in r.p. tree
MEAN - REAL ARRAY(MAXDIM); class mean vector
COV - REAL ARRAY(MAXDIM*(MAXDIM+1)/2); class covs.

NVEC - INTEGER; number of vecLors in given r.p. class

ALGORITHM / NOTES:

Read each vector from the reference pattern 'store'
(following links to obtain each vector), write
each vector to the reference pattern tree vector
file, and compute the 'running' means and covariances.

FILES:

'store' (see NNPASS)
TV - tree vector

REFERENCED BY:

NNSORT
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SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET, TVGVEC, TVPVEC

SEE ALSO:

NW ASS

HISTORY:

designed by Steven Haehn November 9, 1981

programmed by Steven Haehn November 19, 1981
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NNMOD

PROGRAM NAME: NNMOD

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

NNMOD modifies nearest neighbor logic at a user chosen
logic node. The user has the option of changing the
1) number of neighbL-s being used during evaluation,
2) the reference pattern tree to be used during
evaluation, and 3) the set of measurements to be ignored
during evaluation.

This command can only be used after the NRSTNBR command
has created nearest neighbor logic in the current logic
tree.

PROGRAM USAGE:

User types INNMOD,.

USER INTERACTION:

The user is asked:

1. which nearest neighbor (NN) logic node should be
changed (providing there is more than one NN logic
in the current logic tree).

2. for the modification option to be used

(a) neighbor count modification -
(queried for neighbor count)

(b) use of different reference pattern tree -

(queried for tree name)

(c) measurements to be ignored -
(asked if any measurements are to be
ignored and for index of measurement to
be ignored)
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NNMOD

ALGORITHM / NOTES:

Ask user to choose which NN logic node is to be modified.

(only if more than one exists in tree).

WHILE (user has not requested the program exit)

Ask user for modification option.

IF (the neighbor count is to be changed) THEN

Ask user for new neighbor count.
Update NN logic block.

ELSEIF (R.P. tree name is to be changed) THEN

Ask user for name of tree to be used in
subsequent evaluations.

Update NN logic block.

ELSEIF (measurements are to be ignored) THEN

Ask user if any measurements are to be ignored.

IF (there are any meas. to be ignored) THEN

Ask user for index of meas. to be ignored.

ENDIF

Update NN logic block.

ENDIF

ENDWHILE

FILES:

CM - communications LI - logic information
HS - history LV - logic value
TI - tree information (2) Instrumentation
TV - tree vector (2) OLPARS options

REFERENCED BY:

OLPARS user
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N NMO0D

SUBPROGRAMS REFERENCED:

CLOSTR, CMGCDS, CMGOTH, ERASE, GTRGNI, INSINI, INSRET,
LIGGOP, LIGSTR; MENU, MODINI, QEXIT, OPENFX, OPENTR,
PROMPT, PTRGNI, TRMGET, TRMPUT, UIGNOR

SEE ALSO:

NRSTNBR

HISTORY:

designed by Steven Haehn November 30, 1981

programmed by Steven Haehn December 7, 1981
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PROGRAM NAME: NNPASS

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NNPASS cycles through all the vectors of the design
tree ('grab bag') classifying them using the vectors
(reference patterns) in 'store.' Those incorrectly
classified are removed from 'grab bag' and added to
'store.' After a complete pass thru the 'grab bag',
the user is shown how many vectors have been added
to 'store' before the next pass through 'grab bag.'
If no vectors have been added, the program is done
processing the data tree.

PROGRAM USAGE:

CALL NNPASS(DSTI,DSTV,CLIST,NCLIST,NDIM,ENTBLE,ASKOK,

STORFD,LINKS,CONTIN)

INPUT ARGUMENTS:

DSTI - INTEGER; descriptor of data set tree
information file

DSTV - INTEGER; descriptor of data set tree
vector file

CLIST - INTEGER ARRAY(MAXCLS); slot numbers of the
classes present at the NN logic node

NCLIST - INTEGER; number of classes present at the NN

logic node

NDIM - INTEGER; number of measurements in a data vecto-

ENTBLE - INTEGER ARRAY(TABSIZ); entry table of design
data tree

ASKOK - LOGICAL; user interaction switch:

true - means user wants to be able
to abort creation of nearest
neighbor logic

false -means user does not interact
with program after each pass
through 'grab bag'.
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OUTPUT ARGUMENTS:

STORFD - INTEGER; file descriptor of reference pattern
'store'

LINKS - INTEGER ARRAY(MAXCLS); pointers to linked
reference pattern vectors

CONTIN - LOGICAL; program continuation switch:

true - means finish creating r.p. tree
false - means do not create r.p. tree

ALGORITHM / NOTES:

Create the 'store' and 'grab bag' vector areas.

Copy the tree vectors to the 'grab bag' region.

Place the last vector read into the 'store' region.

WHILE (there is a vector in the 'grab bag' and
the 'store' has been modified)

Look thru the grab bag for a vector that can
not be classified by the reference patterns
currently found in the 'store'.

IF (the reference pattern closest to the vector
does not belong to that vector's class) THEN

Move that vector from the 'grab bag' to the
reference pattern 'store'.

ENDIF

Tell user about this pass's results.

Query user if requested to and there has
been a change in the reference pattern 'store'.

ENDWHILE

RETURN

FILES:

TI - tree information
TV - tree vector
'store'
'grab bag'
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REFERENCED BY:

NRSTNBR

SUBPROGRAMS REFERENCED:

CLOSFX, DISTEU, EQUALA, INSCHR, I INT, INSPGM, INSRET,
OPNTMP, TIGCOP, TIGHDR, TRMGET, TRMPUT, TVGVEC, TVPVEC

SEE ALSO:

NRSTNBR

HISTORY:

designed by Steven Haehn November 9, 1981

programmed by Steven Haehn November 18, 1981
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J NNSORT

PROGRAM NAME: NNSORT

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

NNSORT sorts the reference patterns placed in the
condensed nearest neighbor 'store' (really NNPASS has
already performed an insertion sort; NNSORT simply
'sorts' by following sort ordered links) into class
order and stores them in a tree vector file. It also
computes the means and covariances of each class and
stores them in the corresponding tree information file,
along with the proper header entries.

PROGRAM USAGE:

CALL NNSORT(RPTI,RPTV,DSTI,STORFD,CLIST,NCLIST,NDIM,
LINKS,ENTABL,LASTND)

INPUT ARGUMENTS:

RPTI - INTEGER; file descriptor of reference pattern
tree information file

RPTV - INTEGER; file descriptor of reference pattern
tree vector file

DSTI - INTEGER; file descriptor of data set tree
information file

STORFD - INTEGER; file descriptor of CNN rule 'store'

CLIST - INTEGER ARRAY(MAXCLS); slot numbers of the
classes present at the NN logic node

NCLIST - INTEGER; number of classes present at the NN
logic node

NDIM - INTEGER; number of measurements in data vector

LINKS - INTEGER ARRAY(MAXCLS); links to first vector
of each reference pattern class

ENTABL - INTEGER ARRAY(TABSIZ); data tree entry table
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NNSORT

OUTPUT ARGUMENTS:

ENTABL - INTEGER ARRAY(TABSIZ); reference pattern tree
entry table

LASTND - INTEGER; entry (and slot) number of the last

node in the reference pattern tree

ALGORITHMS / NOTES:

Create senior node of new tree
(with empty means and covariances).

Pick up the first lowest node in the given data tree.

WHILE (there are low nodes in the existing data tree)

Write out new node name.

Compute the means and covariances of the
reference pattern class and move the
reference pattern vectors to their tree
vector file.

Write out node's means and covariances.

Update counts and pointers for new node.

ENDWHILE

Fix last lowest node's lowest-node-link-pointer
(LNLP of this node must indicate there are no
more lowest nodes in tree), and sibling pointer
(SP must show there are no siblings to last node).

Create new tree's entry table.

Create new tree's header sections (TI and TV)
and make sure senior node knows about its kids.

RETURN

FILES:

TI - tree information (reference pattern tree)
TV - tree vector (reference pattern tree)
TI - tree information (design data tree)
'store'

REFERENCED BY:

NRSTNBR
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SUBPROGRAMS REFERENCED:

INSCHR, INSINT, INSPGM, INSRET, NNMNCV, TIGOAP, TIGCOP,
TIGHDR, TIGNAM, TIPCAP, TIPCOP, TIPCOV, TIPET, TIPHDR,
TIPMN, TIPNAM, TVPHDR

HISTORY:

designed by Steven Haehn November 9, 1981

programmed by Steven Haehn November 18, 1981
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NODCOM

PROGRAM NAME: NODCOM

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

NODCOM creates the counts and pointers, and the mean vector and
covariance matrix for a TI file entry for a set of combined
nodes. NODCOM follows the linked list of lowest nodes beneath
the parent node and picks out those nodes that are to be
combined. The counts and pointers of the new combined node are
placed in the TI file entry of the first node to be combined
(first in the sense of the lowest node linked list). The reason
for this is that any nodes that point to the first combined node
do not have to be altered. NODCOM adjusts the counts and
pointers of all entries of the TI file affected by the
combining. NODCOM returns the slot number of the new node in
SLTNEW.

PROGRAM USAGE:

CALL NODCOM (FID, NDIM, ET, TABLE, NUM, SLTPAR, SLTNEW)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file

NDIM - INTEGER; the dimensionality of the dataset

ET - INTEGER array; the entry table

TABLE - INTEGER array; slot numbers of nodes to be
combined

NUM - INTEGER; number of nodes to be combined

SLTPAR - INTEGER; slot number of the parent node

OUTPUT ARGUMENTS;

SLTNEW - INTEGER; slot number of the new node

ALGORITHM / NOTES:

In order to understand the algorithm for NODCOM, we
need to define two words:

Contiguous - Two siblings in a data tree are
continguous if one's sibling pointer
points to the other sibling.
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Chain - A chain is a list N(1), ... , N(k) of
nodes that are siblings and such that
N(c) is contiguous with N(c+I) for
c = I, ... , k-1. In general, chains will
satisfy some sort of property, e.g., a
chain of nodes to be combined. When
considering chains that satisfy this
property, we will operate on th- largest
chains possible.

NODCOM works on chains of nodes to be combined. For
example, in the diagram below, nodes 1, 3, 4, and 5
are to be combined. NODCOM would first operate on
the chain [1] and then on the chain 13,4,53. All the
results would be placed in the entry for node 1.

S

---- I..---------..........

/ --- \ \
/ / :\\ \

/ / : \\\
/ / \

I1l1 l 2 l l 3 1411 1 511 6 I
il11 I' 111I 1181 I511 I
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1III IIII11 III1 61 II I I

/ \
/\

IF (parent's first child is not the first node to
combine) THEN

Check parent's children starting with the sibling
of the first child until the first node to combine
is found.

ENDIF

Get the sibling of the first node to combine.
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WHILE (the sibling is a node to combine)

Add the mean vector and covariarnce matrix of the
sibling to the mean vector and covariance matrix
of the first node to combine.

IF (we still have more nodes to combine)

Get the next sibling.

ENDIF

ENDWHILE

IF (there are at least two nodes in the first chain) THEN

Update the SP and LNLP of the first node in the chain:

SP (z SP of laz't node in chain)
LNLP (= LNLP of last node in chain)

IF (last node in chain is not last lowest node) THEN

Adjust LNBP of the lowest node following last
node in chain (=entry slot of first node in
chain)

ENDIF

ENDIF

WHILE (there are more nodes to be combined)

Get the next sibling and find the first node of the
new chain.
Get the sibling of the first node of the new chain.

WHILE (the sibling is a node to combine)

Add the mean vector and covariance matrix of the
sibling to the mean vector and covariance matrix
of the first node to combine.
Get the next sibling.

ENDWHILE

For the sibling preceding the chain, adjust the:

SP (= SP of last node in chain)

For the lowest node preceding the chain, adjust the:
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LNLP (= LNLP of last node in chain)

For the lowest node(if any) following the chain,

adjust the:

LNBP (=LNBP of first node in chain)

ENDWHILE

Set SLTNEW = BPET of first node to combine

For the first node to combine, adjust the:

NOVECS (= total number of vectors combined)

VP (= 1)

Adjust the number of chidren count of the parent entry
and the lowest node count of the parent entry and of
the parent's ancestors' entries.

FILES:

TI - tree information

REFERENCED BY:

COMNOD

SUBPROGRAMS REFERENCED:

ADDMCV, FIXKLV, INSINT, INSLOG, INSPGM
INSRET, OEXIT, TIGCAP, TIGCOP, TIGCOV
TIGMN, TIPCAP, TIPCOP, TRMPUT

HISTORY:

designed by David Tipton August 16, 1980

programmed by David J. Tipton October 30, 1980
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NORMXFRM

PROGRAM NAME: NORMXFRM

CATEGORY: Transformation Command

PROGRAM DESCRIPTION:

NORMXFRM creates a new data tree which is a normalized
version of the current data set. NORMXFRM calculates
the standard deviations of the entire current data set
(root node) and calls 'NXFRM' to do the transformation.
The normalization procedure involves dividing each
measurement of each vector by the standard deviation
of that measurement for the entire current data set.
The variance of each measurement in the new data tree
is, therefore, one.

PROGRAM USAGE:

User types in 'NORMXFRM'.

USER INTERACTION:

Prompts for a new treename. At end asks user if he
wishes to save transformation matrix.

FILES:

CM - Communications
HS - History (indirectly used)
INSTRU.DAT - Instrumentation (indirectly used)
OPTION.OLP - Option (indirectly used)
SM - Saved Matrix
TI - Tree Information (current tree and new tree)
TL - Tree List
TV - Tree Vector (current tree and new tree)

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHKEXS, CLOSFX, CLOSTR, CMGCDS, CMGOTH,
ERASE, INSINI, INSINT, INSRET, MENU, NXFRM,
OEXTT, OPENFX, OPENTR, SAVMAT, TIGET,
TIGVAR, TRMPUT, UIXFRM,

r9
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HISTORY:

designed by Dave Birnbaum September 7, 1978

programmed by Donna Morris March 1, 1981
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NRSTNBR

PROGRAM NAME: NRSTNBR

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

NRSTNBR creates a nearest neighbor logic at the specified
node of the current logic tree. The resultant logic
consists of a reference tree created by 1) using the
entire data tree, 2) the mean vectors of a data tree, or
3) the "condensed nearest neighbor" rule of Hart.
(See HART, P. E., "The Condensed Nearest Neighbor Rule,"
IEEE Trans. Info. Th.,vol. IT 14, pp. 515-516, May 1968.)

No partial evaluation is performed for this logic.
Partial evaluations are not needed for the CNN rule
or when using the entire data tree because classification
is defined to be 100 percent for the design data classes
present at the logic node.

For the CNN rule, statistics are presented to the user
(e.g., number of passes, number of vectors in classes
present at logic node, and number of reference patterns
selected).

This program can be expanded or changed to incorporate

additional nearest neighbor rules.

PROGRAM USAGE:

User types in 'NRSTNBR'.

USER INTERACTION:

o Select logic node (if more than one incomplete
logic node exists in the logic tree).

o Select reference pattern tree generation rule.

o Name reference pattern tree (if rule dictates
creation of new tree)

o If CNN rule is chosen:
oo Select interaction at each iteration of rule.
oo Abort generation of NN logic
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ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Ask user to select an NN rule.

Ask user for ref. pat. tree name, if needed.

(Ask if interaction is desired; CNN rule only).

Create logic node in logic tree (NNLBSU).

Create reference pattern tree if:

1. using means of data tree, or
2. using CNN rule.

Put up option list at user's terminal (MENU).

RETURN

NOTE

If the current logic node does not contain the entire
set of classes found in the design data set (i.e., NN
logic is not being created at the senior logic node),
only the classes present at the logic node will be
found in the reference pattern tree's set of classes.
This is only true when the means of the design data
set or the condensed nearest neighbor rule is used
to generate the reference pattern tree. If the entire
data tree is used, all the classes in the data tree
will be there. Thus, there will be more reference
pattern classes than classes present at the logic
node. The only problem this may cause during
evaluation is slower execution time.

FILES:

CM - communication 'grab bag' - temporary
LI - logic information 'store' - temporary
LV - logic value Instrumentation
TI - tree information (2) OLPARS option file
TV - tree vector (2)
TL - tree list
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REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

ADUPCM, CHKEXS, CLOSFX, CLOSTR, CMGGDS, CMGLOG, CMGOTH,
CMPLOG, CREATR, DELETR, ERASE, INSINI, INSRET, KILLND,
LIGLOG, LIPCOP, MENU, NNLBSU, NNMEAN, NNPASS, NNSORT,
CEXIT, OPENFX, OPENTR, SETUP, TRMPUT, UINNBR

HISTORY:

designed by Steven Haehn November 9, 1981

programmed by Steven Haehn November 18, 19814
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NXFRM

PROGRAM NAME: NXFRM

CATEGORY: TRANSFORMATION ROUTINE

PROGRAM DESCRIPTION:

NXFRM produces a new data tree which is a normalized
version of the current data set. The normalization pro-
cedure involves dividing each measurement of each vector
by the transformation vector and adjusting the means
and covariances of all nodes.

PROGRAM USAGE:

LOGICAL NXFRM

IF(NXFRM(CDTREE,SLOTNO,NDTREE,NDIM,XVECTR))

INPUT ARGUMENTS:

CDTREE - INTEGER array (TRELEN); the current data tree
name

SLOTNO - INTEGER; the entry table slot number of
the current node

NDTREE - INTEGER array (TRELEN); the new data tree name

NDIM - INTEGER; the vector dimensionality of both
the current and the new tree

XVECTR - REAL array (NDIM); the vector that will be
used to normalize (transform)
the current data set

OUTPUT ARGUMENTS:

NXFRM - LOGICAL; if 'true', indicates the transformation
was successful. if 'false' indicates
the calling routine should exit.

ALGORITHM / NOTES:

A key feature of the following algorithm is that the
entry table slot numbers with which nodes are
identified do not change in the new tree. This way
a minimum number of pointers in the TI file entries
need to be adjusted. (See section in Programmer's
Reference Manual on 'Creating New Trees from Old Trees').

599



OLPARS Program Specifications
NXFRM

Open the current data set tree files and create
the new data tree files (OPENTR, CREATR)

Read in the counts and pointers of the current node
(senior node in the new tree).

Save the total number of vectors in the current tree.

INTIALIZE:

NUMBER OF NODES = 0
NODE LEVEL = 1
SAVE CURRENT NODE LEVEL
VECTOR POINTER IN THE NEW TREE = I
SET SENIOR NODE NAME TO BE ''
PARENT POINTER 0
SIBLING POINTER 0

REPEAT

NUMBER OF NODES = NUMBER OF NODES + 1

Transfer the TI file entry of the node.

Adjust the node level if necessary

entry table slot number of the current
node = NUMBER OF NODES

IF (node is a lowest node) THEN

Adjust vectors and transfer
DO I = 1,NUMBER OF VECTORS IN THIS NODE

VECTOR (I) = VECTOR (I) / SD (I)
ENDDO

Set vector pointer.

IF(this is th, first lowest node enc50ntered)
lowest node back pointer -1

ENDIF

ENDIF
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Adjust the means and covariances
DO I = 1,NDIM

DO J = I,NDIM
COV MATRIX(I,J) = COV MATRIX(I,J) /
(SD (I) * SD (J))

ENDDO

MEAN (I) MEAN (I) / SD I)

ENDDO

UNTIL(THERE ARE NO MORE NODES TO BE TRANSFORMED)

Set the lowest node link pointer of the last
lowest node = -1

Write the new TI and TV file headers.
Senior node pointer in TI header = slot number
of the current data set node.

END

FILES:

TI - Tree Information (current tree and new tree)

TV - Tree Vector (current tree and new tree)

REFERENCED BY:

NORMXFRM, MATXFRM

SUBPROGRAMS REFERENCED:

CLOSTR, CREATR, GNXTND, INSINT, INSPGM,
INSRET, OPENTR, TIGCAP, TIGCOV, TIGET, TIGMN
TIPCAP, TIPCOP, TIPCOV, TIPET, TIPHDR, TIPMN,
TIPNAM, TRMPUT, TVGVEC, TVPHDR, TVPVEC

HISTORY:

designed by Donna Morris March 1, 1980

programmed by Donna Morris March 1, 1980
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OBFGEN

PROGRAM NAME: OBFGEN

CATEGORY: OLPARS Programmer Aids (system dependent)

PROGRAM DESCRIPTION:

OBFGEN (Olpars Binary File GENerator) creates a binary
file using a text file and a format file. The text file
contains the information to be placed in the binary
file. The format file is used to direct the conversion of
the contents of the text file into the binary file.

PROGRAM USAGE:

User types 'RUN <optional path name>OBFGEN'

USER INTERACTION:

The user is queried for a file output name (the
binary file), text file name, and a format file name.

NOTE - To obtain a new version of an already existing
file, make sure to specify ';0' explicitly as
the file's version number.

ALGORITHM / NOTES:

The contents of the format file consists of
conversion specifications, found one per line. A
conversion specification consists of the character
'$', an optional assignment suppressing character
'/', an optional initial-space-skipping suppressing
character '-', a conversion character (upper case only),
and an optional numerical MAXIMUM field width specifier
(i.e., the field width may actually be smaller than
specified, but not larger than specified).

CONVERSION SPECIFICATION

$ [/3 [-1 conversion-character [MAX field width]

A conversion specification is used to direct the
conversion of the next input field; the result is placed
within the binary file unless assignment suppresion was
indicated by the '/' character. The assignment
suppression character '/' directs OBFGEN to skip over
the specified type of field in the input stream.
An input field is defined as a string of non-space
characters. However, an exception can occur when using
an 'A' or 'S' conversion specification.
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See 'A' description.

The following conversion characters are permissable:

I indicates that a decimal integer is expected in
the input stream; the value in the binary file
will be word aligned.

H indicates that a decimal integer (BYTE size)
is expected in the input stream; the value
in the binary file is NOT word aligned.

L indicates that a decimal integer is expected in
the input stream; the value in the binary file
is word aligned and takes up 2 words.

A indicates that a character string is expected in
the input stream; word aligned, 1 char./word.
If an optional field width is not specified, the
input record is terminated by either a space
character or a newline.
If an optional field width is specified, only
a newline may terminate the input record before
the end of the field is reached. Thus, space
characters may be embedded in the output field
only if a field width is specified.

S indicates that a character string is expected;
this specification is identical to the 'A'
specification except that the string is NOT
word aligned in the binary file and there are
2 chars./word.

E or indicates that a floating point number is ex-
F pected in the input stream; word aligned in

binary file with a length of two words.
The input format for a floating point
number is a string of numbers, possibly contain-
ing a leading minus sign, followed by an optional
exponent field containing an ''E or 'D', fol-
lowed by a possible signed integer.

D indicates that a floating point number is ex-
pected in the input stream; word aligned in the
binary file with a length of four words.
The input format is identical to that
of the 'E', 'F' format.

C indicates that a single character is expected in
the input stream; word aligned in binary file,
with a length of one word.
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Two special escape characters are allowed on the line
containing a conversion specification. They are:

:P(n] places the read-cursor to the 'n'th char.
position within the current (buffer) line.

:X[n] skips over the next 'n' chars, in the
current (buffer) line.

Note, if 'n' is missing in either of the above, 1 is
assumed.

When OBFGEN reaches the last conversion specifier
(during binary file creation) it starts over again with
the first-conversion-specifier remembered.

A '/' character found on a line as the first character
effectively tells OBFGEN to forget all the previously
used conversion formats. Consequently, the first
conversion specification found after the '/' becomes
the first-conversion-specifier remembered. If a
positive integer is specified immediately after the '/'
(eg. /34) the following format strings (to the next '/')
are repeated the specified number of times before the
next set of format strings are used.

FILES:

Binary output file
Text input file
Format input file

REFERENCED BY:

OLPARS programmer/maintainer

SUBPROGRAMS REFERENCED:

CLOSE, EQUALS, FILGET, FPUT, INDEX, INSSET, LENGA,
LENGTH OEXIT, OPENBL, OPENS, TRMGET, TRMPUT

SEE ALSO:

FXDUMP

HISTORY:

designed by Steven Haehn June 23, 1980

programmed by Steven Haehn June 25, 1980
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PROGRAM NAME: OBTCLS

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

OBTCLS is used to obtain a list of class symbols from
the user. It uses information from the diplay files
only. A class select list of valid node names (found
in the DI file) is displayed at the users terminal.
From these names the user is asked to select valid
class symbols.
OBTCLS returns to the calling program the number of
valid class symbols typed by the user (NUMSYM), the
array containing the valid symbols (SYMBOL), and a
flag indicating whether a minus sign was entered as
the first character of the input string (NEGATE).
A minus sign entered means all the symbols in the
class list EXCEPT the ones entered should be selected
by the calling program. The 'negate' flag (when set
to true) indicates that the user typed a minus sign.
If the input obtained from the user is a star ,,,,
then the calling program is returned the entire select
list. A minus sign with a star ,-' indicates that no
class symbols should be selected by the calling
program (the 'negate' flag is true, and the SYMBOL
array is empty).

PROGRAM USAGE:

INTEGER OBTCLS

N OBTCLS (FDDI,NCLASS,CLASS,PMODE,ONETWO,CLSFLG,

NUMSYM,SYMBOL,NEGATE)

INPUT ARGUMENTS:

FDDI - INTEGER; file descriptor of the DI file

NCLASS - INTEGER; the number of classes in the DI file

CLASS - INTEGER array dimension(MAXCLS); contains
the selected class symbols from the
DI file

PMODE - INTEGER; the prompt mode from the CM file

ONETWO - INTEGER; flag indicating whether it is a one
or two space display
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CLSFLG - LOGICAL; flag indicating wnether the calling
program wants all classes or just
the ones with the display flag 'on'.

OUTPUT ARGUMENTS:

NUMSYM - INTEGER; number of valid symbols typed by the
user

SYMBOL - INTEGER array dimension(MAXCLS); array
containing the valid class symbols
typed by the user

NEGATE - LOGICAL; flag indicating whether a minus sign
was entered as the first character
of the input string

ALGORITHM / NOTES:

Obtain the valid class symbols from the DI file

Print out the select list header at users terminal

REPEAT

Obtain clazs symbols from the user

IF(input .eq. '*' or input .eq. '-*')THEN

Select either all or no class symbols

ELSE

Check for minus sign as first character

If just a minus sign was typed, do prompt

IF(number of symbols is more than one)THEN

Set negate to true

Fill symbol array with symbols typed (not
incuding the minus sign)
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Check to see if symbols exist

IF(symbols do not exist) THEN

If it is the first occurence of the symbol
print error message to user

Prompt user again

ENDIF

ENDIF

ENDIF

UNTIL

FILES:

DI - Display Information
Instrumentation file

REFERENCED BY:

INTENSIFY, SELECT

SUBPROGRAMS REFERENCED:

DIGENT, EQUALA, INSINT, INSPGM, INSRET, LENGA, PROMPT,
TRMGET, TRMPUT

SEE ALSO:

SELCLS

HISTORY:

designed by Mark Maginn October 15, 1980

programmed by Mark Maginn October 17, 1980
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OCLOSE

PROGRAM NAME: OCLOSE

CATEGORY: Level I File Manipulation Subroutine
(system dependent)

PROGRAM DESCRIPTION:

After it checks the "put" flag entry in the FACT
(for the given FID) to decide whether it needs
to write out the current buffered record, OCLOSE
frees the portion of the FACT, pointed to by
FID, and performs a "system" file close. (Refer
to Section 3 of the EASSON Final report.)

PROGRAM USAGE:

CALL OCLOSE(FID)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the file to be
closed

ALGORITHMS / NOTES:

This routine has the following named COMMON block:

FACT - the File Access and Control Table
which is described in the EASSON
Final report, Section 3-3.

FILES:

FCT - File Code Table
Any OLPARS files

REFERENCED BY:

CLOSTR, CLOSFX

SEE ALSO:

ODELET

HISTORY:

designed by Steven Haehn June 27, 1978

programmed by Donna Morris February 21, 1979
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OCREAT

PROGRAM NAME: OCREAT

CATEGORY: Level I File Manipulation Subroutine
(system dependent)

PROGRAM DESCRIPTION:

OCREAT creates a new "system" file for OLPARS program
use. NAME specifies the OLPARS name of the file being
created. TYPE indicates that the file is one of the
following:

1. tree information file
2. tree vector file
3. logic information file
4. logic value file
5. fixed file

All the above types have entries placed in the file
portion of the File Code Table (FCT). The entry in
the FCT is a "system" file name created using the
NAME and TYPE arguments of OCREAT. The file code
is returned in FCD. OCREAT fills in the FACT
entries the same as OOPEN does and returns a FACT
pointer in FID. (Refer to Section 3 of the EASSON
Final report.)

PROGRAM USAGE:

LOGICAL OCREAT

IF(OCREAT(FID,FCD,NAME,TYPE,HENE,LENOE))

INPUT ARGUMENTS:

NAME - LOGICAL *1 ARRAY; the OLPARS name of the file
TYPE - INTEGER; the file type
HENE - INTEGER; the number of elements in the header

LENOE - INTEGER; the number of elements in a logical
entry
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OUTPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the newly
created file

FCD - INTEGER; the file code of the file (simply a

pointer into the file code table)

ALGORITHMS / NOTES:

This routine has the follcwing named COMMON block:

FACT - the File Access and Control Table
which is described in the EASSON
Final report, Section 3-3.

FILES:

FCT - File Code Table
Any OLPARS files

REFERENCED BY:

CREATR, CREAFX

SUBPROGRAMS REFERENCED:

PACKB,CONCAT,FCREAT,SEARCH,FCTOPN,FCGHDR,FCGENT,FCPENT,
FCPHDR,OCLOSE,GETFID,TRMPUT

DIAGNOSTICS:

If the file cannot be created, OCREAT will return
with a 'false' value.

SEE ALSO:

OOPEN

HISTORY:

designed by Steve Haehn June 27, 1978

programmed by Donna Morris March 12,1979
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ODELET

PROGRAM NAME: ODELET

CATEGORY: Level I File Manipulation Subroutine (system
dependent)

PROGRAM DESCRIPTION:

ODELET removes an existing "system" file from the
computer operating system's file structure. It
also removes an entry in the File Code Table file
pointed to by FCD, if the file is not a fixed
file.

PROGRAM USAGE:

CALL ODELET(FCD)

INPUT ARGUMENTS:

FCD - INTEGER; the file code of the file to be deleted

FILES:

FCT - File Code Table
Any OLPARS files

REFERENCED BY:

DELETR, DELEFX

SUBPROGRAMS REFERENCED:

DELETE, FCGENT, FCGHDR, FCPENT, FCPHDR, FCTOPN, INSINT,
INSPGM, INSRET, OCLOSE, TRMPUT

DIAGNOSTICS:

ODELET will usually be silent when possible errors occur,
but instrumentation will show the problem. However, if
the system file delete fails, ODELET will scream.

SEE ALSO:

OCLOSE

HISTORY:

designed by Steven Haehn June 27, 1978

programmed by Steven Haehn Aug. 21, '980
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OEXIT

PROGRAM NAME: OEXIT

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

OEXIT closes all open files, thus releasing all logical
unit numbers. Under the separate program approach (see
EASSON Final Report), OEXIT will halt execution of the
calling program. (Under the "executive approach",
OEXIT should close all the open files and return to its
calling routine.

PROGRAM USAGE:

CALL OEXIT

ALGORITHM / NOTES:

NOTE: The block I/O file buffers must be explicitly
flushed because the RSX-11M FCS routines will
not perform this function. The FCS routines
will flush all record I/O buffers, however.
Therefore, any record I/O files left open
(not including the terminal) will simply be
closed.

There was an attempt made here to give
programmers a warning message about non-
completing program instrumentation (see
OLPARS final report). This will help notify
the programmer that the number of calls to
'INSPGM' and 'INSRET' are unmatched (not the
same).

The subroutine call to 'GETBUF', found in OEXIT,
must -NEVER- be executed. It is put in OEXIT
only to generate a global symbol that will be
resolved at task build (link) time.

REFERENCED BY:

Probably all programs within OLPARS.

SUBPROGRAMS REFERENCED:

CLOSE, EXIT, (GETBUF), TRMPUT, WRITEB
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DIAGNOSTICS:

Write errors to any of the block I/O files will be
mentioned. As mentioned above, notice of incomplete
instrumentation will be given.

HISTORY:

designed by Steven Haehn Dec. 15, 1978

programmed by Steven Haehn Apr. 17, 1979
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OMOVE

PROGRAM NAME: OMOVE

CATEGORY: Level I File Manipulation Subroutine (system
dependent)

PROGRAM DESCRIPTION:

OMOVE switches the file name portions of two filename
records (logical entries) of variable files within
the file code table (FCT).

PROGRAM USAGE:

LOGICAL OMOVE

IF(OMOVE(FCD1,FCD2))

INPUT ARGUMENTS:

FCD1 - INTEGER; FCT filename record pointer (also known
as a file's 'file code')

FCD2 - INTEGER; FCT filename record pointer

FILES:

FCT - File Code Table

REFERENCED BY:

RENAMT

DIAGNOSTICS:

OMOVE returns FALSE if a FCD points to a fixed file
or to a free list entry.

SEE ALSO:

ORENAM

HISTORY:

designed by Steven E. Haehn June 27, 1978

programmed by David J. Tipton October 31, 1980
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PROGRAM NAME: OOPEN

CATEGORY: Level I File Manipulation Subroutine
(system dependent)

PROGRAM DESCRIPTION:

OOPEN locates the first empty entry in the FACT and
sets FID so it points to that entry. The file code
(FCD) for variable files is obtained from the tree
or logic list files before calling OOPEN. The header
size (HNE) and logical entry size (LENE) of the file
must be given so they can be entered into the FACT.
The "put flag" (PF) and the number of the current
physical record (CPRN) entries of the FACT will be
set to zero. OOPEN obtains a "system" file name from
the File Code Table (FCT) via the FCD and performs
a "system" file open. The logical unit number entry
within the FACT is also set by OOPEN. (Refer to
Section 3 of OLPARS Final Report.)

PROGRAM USAGE:

LOGICAL OOPEN

IF (OOPEN(FID,FCD,HLEN,LELEN))

INPUT ARGUMENTS:

FCD - INTEGER; the file code of the file to be opened
HLEN - INTEGER; the number of elements in the header
LELEN - INTEGER; the number of elements in a logical

entry

OUTPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the opened file

ALGORITHMS / NOTES:

This routine has the following named COMMON block:

FACT - the File Access and Control Taole
which is described in the OLPARS
Final report, Section 3-3.
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FILES:

FCT - File Code Table

Any OLPARS files

REFERENCED BY:

OPENTR, OPENFX

DIAGNOSTICS:

If the file cannot be opened, OOPEN will return a
'false, value.

SEE ALSO:

OCREAT

HISTORY:

designed by Steven Haehn June 27, 1978

programmed by Steven Haehn March 27, 1979

616



OLPARS Program Specifications
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PROGRAM NAME: OPENBL

CATEGORY: File I/O (system dependent)

PROGRAM DESCRIPTION:

OPENBL opens a "system file for "block" access. The
program sets up all the necessary information in the
File Access and Control Table (FACT) and returns a
file descriptor (subscript pointer into the FACT)
to the calling program. Note that OPENBL does not
use the File Code Table (FCT) like OOPEN and OCREAT.

PROGRAM USAGE:

INTEGER OPENBL

IFD OPENBL(FYLENM,NAMLEN,HLEN,LELEN,ACCESS,FILTYP)

INPUT ARGUMENTS:

FYLENM - INTEGER ARRAY(NAMLEN); File name of the system
file to be opened.
1 char./integer

NAMLEN - INTEGER; length of the given file name

HLEN - INTEGER; number of real elements in the file
header

LELEN - INTEGER; number of real elements in the file's
logical entry (record).

ACCESS - INTEGER; 0 - file is to be opened for reading
1 - file is to be opened for writing

FILTYP - INTEGER; 0 - file is an existing (OLD) file
1 - file is a NEW file

OUTPUT ARGUMENTS:

OPENBL - INTEGER; file descriptor of the opened file or
a -1 when file fails to open
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ALGORITHM / NOTES:

This routine alters the contents of the FACT when the
'file open' succeeds.

REFERENCED BY:

FILEIN

SUBPROGRAMS REFERENCED:

CONCAT, FOPEN, FCREAT, GETFID, PACKB

DIAGNOSTICS:

A -1 is returned when the file fails to open.

SEE ALSO:

CLOSBL

HISTORY:

designed by Steven Haehn June 12, 1979

programmed by Steven Haehn June 19, 1979

618

K!J



OLPARS Program Specifications

OPENFX

PROGRAM NAME: OPENFX

CATEGORY: Level II File Manipulation Subroutine

PROGRAM DESCRIPTION:

OPENFX opens an OLPARS "fixed" file. The fixed file
is referenced by its file code (FCD). The file
descriptor (FID) of the opened file is returned. For

the user's fixed files that depend on the
dimensionality of the data vectors (such as DI and
DV), NDIM should contain the value of the vector
dimensionality and DSPTYP should contain the display
type. For the fixed files that do not depend on
vector dimensionality, NDIM and DSPTYP are ig iored.

PROGRAM USAGE:

LOGICAL OPENFX

IF (OPENFX (FID,FCD,NDIM,DSPTYP))

INPUT ARGUMENTS:

FCD - INTEGER; the file code of the fixed file to be
opened (see CREAFX)

NDIM - INTEGER; the dimensionality of the data set

DSPTYP - INTEGER; the display type code

0: Unknown
1: 2-space cluster
2: 2-space scatter
3: rank order
4: confusion matrix
5: 1-space macro
6: 1-space micro

OUTPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the opened file
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FILES:

All the OLPARS "fixed" files.

SUBPROGRAMS REFERENCED:

OOPEN

DIAGNOSTICS:

If the fixed file cannot be opened, OPENFX will return
with a 'false' value.

SEE ALSO:

CREAFX, CLOSFX, DELEFX

HISTORY:

designed by Steven Haehn June 26, 1978

programmed by Steven Haehn February 5, 1979
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OPENS

PROGRAM NAME: OPENS

CATEGORY: File I/O (system dependent)

PROGRAM DESCRIPTION:

OPENS gives a program access to a "system" sequential
file. The file will be pointed to by a logical unit
number.

PROGRAM USAGE:

INTEGER OPENS

LUN = OPENS(FILENM,ACCESS,TYPE)

INPUT ARGUMENTS:

FILENM - CHARACTER String; the name of the file to be
'opened.,

ACCESS - INTEGER; 0 - represents read access to the file
1 - represents write access to the file
2 - represents append access to the

file

TYPE - INTEGER; 0 - represents that the file already
exists (an 'old' file type)

1 - represents that the file is to be
created (a 'new' file type)

OUTPUT ARGUMENTS:

OPENS - INTEGER; the logical unit number of the sequen-
tial file 'opened'

REFERENCED BY:

Programs that will create printer output

SUBPROGRAMS REFERENCED:

VCREAT, VOPEN

DIAGNOSTICS:

A negative one will be returned if the file could not be
opened or there were no available logical unit numbers.
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SEE ALSO:

CLOSE

HISTORY:

designed by Steven Haehn September 6, 1978

programmed by Steven Haehn April 25, 1979
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OPENTR

PROGRAM NAME: OPENTR

CATEGORY: Level II File Manipulation Subroutine

PROGRAM DESCRIPTION:

OPENTR obtains the file descriptor(s) (IFID, VFID) of
the tree/logic information file and/or the tree vector/
logic value file (OLPARS data or logic tree files).
OPENTR searches the tree list or logic list file
depending on which TYPE of tree is being opened. If
the NAME of the tree does not appear in the appropriate
file, then OPENTR will return with a 'false' value.
If the NAME of the tree is found, OPENTR will proceed
to open the tree files as specified in the ACCESS
parameter. IFID is the file descriptor for the tree/
logic information file and VFID is the file descriptor
for the tree vector/logic value file. NDIM, the
dimensionality of the tree, is obtained from the
tree/logic list file and returned to the calling program.

Value of tree TYPE: 1 - data tree
2 - logic tree

Value of ACCESS: 1 - open information file only
2 - open vector/value file only
3 - open both files of tree

PROGRAM USAGE:

LOGICAL OPENTR

IF (OPENTR(IFID,VFID,NDIM,NAME,TYPE,ACCESS))

INPUT ARGUMENTS:

NAME - INTEGER; name of the tree

TYPE - INTEGER; see program description

ACCESS - INTEGER; see program description
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OUTPUT ARGUMENTS:

NDIM - INTEGER; dimension of the data set

IFID - INTEGER; the file descriptor of the TI or LI
file

VFID - INTEGER; the file descriptor of the TV or LV
file

FILES:

TI - tree information
TV - tree vector
TL - tree list
LI - logic information
LV - logic value
LL - logic list

SUBPROGRAMS REFERENCED:

TLSRCH, OOPEN, LLSRCH, OPENFX, TRMPUT, CLOSFX, MAXO

DIAGNOSTICS:

When any portion of the tree cannot be opened, OPENTR
returns with a 'false' value.

SEE ALSO:

CREATR, CLOSTR, DELETR

HISTORY:

designed by Steve Haehn June 21, 1978

programmed by Donna Morris July 10,1979
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PROGRAM NAME: OFNTMP

CATEGORY: FILE I/O (system dependent)

PROGRAM DESCRIPTION:

OPNTMP opens a "system" file for temporary use. The file
does not have an entry in the FCT file and it will
disappear from the "system" after it is closed. TMPFD
will point to the FACT entry of the temporary file. If
OLDFD is not zero, then OPNTMP assumes that the temporary
file has the format of a previously opened file (pointed
to by OLDFD) and copies the header and logical entry
sizes of OLDFD to the appropriate places in the FACT
entry, pointed to by TMPFD. The name of the temporary
file is found in NAME.
(Refer to Section 3 of the EASSON Final Report.)

PROGRAM USAGE:

LOGICAL FUNCTION OPNTMP

IF (OPNTMP(TMPFD,OLDFD,NAME,NEWHSZ,NWLESZ))

INPUT ARGUMENTS:

OLDFD - INTEGER; the file descriptor of a previously
opened file (or zero)

NAME - INTEGER array (FNMLEN); the name of the
temporary file

NEWHSZ - INTEGER; the number of elements in the header
of the temporary file. Used only when
there are no previously opened files.

NWLESZ - INTEGER; the number of elements in a logical
entry of the temporary file. Used only
when there are no previously opened files

OUTPUT ARGUMENTS:

TMPFD - INTEGER; file descriptor of the temporary file
being created
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ALGORITHMS / NOTES:

This routine has the following named COMMON blocks:

FACT - the File Access and Control Table
which is described in the EASSON
Final report, Section 3-3.

SUBPROGRAMS REFERENCED:

FCREAT, GETFID, PACKB

DIAGNOSTICS:

If OPNTMP cannot open up the temporary file, then
it will return to the calling program with a 'false'
value.

HISTORY:

designed by Steve Haehn June 27, 1978

programmed by Jill King January 15, 1981
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OPTDSP

PROGRAM NAME: OPTDSP

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

OPTDSP does the modifications for OPTIMLMOD on a pair
wise logic node. The vectors are projected onto the
optimal discriminate plane (Fisher Direction X Orthogonal
Direction) and displayed on the screen. The user is
asked to enter a boundary (GIN). The orthogonal
components to each segment of the boundary are stored in
the LV file (PTRGNR), along with a threshold for each
segment. The user is asked for the class symbol of the
convex region. This is used to determine which node
should be assigned to the convex side of the boundary.

PROGRAM USAGE:

CALL OPTDSP(FIDCM,FIDLV,FIDTI,FIDTV,LVNEL,TRUCLS,NDIM,
PMODE,POINTS,NXTCLS,ET,CLIST,OPTNO,NODNUM)

INPUT ARGUMENTS:

FIDCM - INTEGER; file descriptor of the CM file

FIDLV - INTEGER; file descriptor of the LV file

FIDTI - INTEGER; file descriptor of the TI file

FIDTV - INTEGER; file descriptor of the TV file

LVNEL - INTEGER; number of elements in an LV file entry

TRUCLS - INTEGER; number of true classes at logic node

NDIM - INTEGER; dimensionality of dataset

PMODE - INTEGER; the prompt mode flag

POINTS - INTEGER array ((TRUCLS*(TRUCLS-1))/2); the
pointers to the class pairs

NXTCLS - INTEGER; the index of this class pair

ET - INTEGER array (TABSIZ); the entry table

627

lI



OLPARS Program Specifications
OPTDSP

CLIST - INTEGER array (TRUCLS); slot numbers of classes

at logic node

OPTNO - INTEGER; the option number of OPTIMLMOD

NODNUM - INTEGER; the logic node number being modified

ALGORITHM / NOTES:

Erase acreen and home cursor (ERASE).

Put header and rectangle up on screen.

Retrieve the vectors from the TV file (TVGVEC).

Project the vectors for this class pair onto the plane.

Prompt the user for a boundary (GIN).

Ask for a convex point (GIN).

Ask for the class symbol of the class associated with the
convex region (TRMGET).

Store the boundary (by segments and thresholds) in the LV
file (PTRGNR).

Return to main program.

REFERENCED BY:

OPTIMLMOD

SUBPROGRAMS REFERENCED:

BOUND, CLOSFX, CMGSCN, DIGHDI, DIPEFS, DIPENT, DIPHDI
DIPMAX, DSCVTH, DVPHDR, DVPVEC, EQUALA, ERASE, GIN
GTRGNR, INSPGM, INSRET, LINSEG, LVPLNK, MARK, MOVE
OPENFX, PROJCT, PROMPT, PTRGNR, RCTNGL, SCAT, TEXT
TIGCOP, TIGNAM, TRMGET, TRMPUT, TVGVEC, WRTNOW

SEE ALSO:

THRDSP, OPTIMLMOD

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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OPTIMLMOD

PROGRAM NAME: OPTIMLMOD

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

OPTIMLMOD is designed to modify an existing FISHER or
OPTIML logic node. The user is given a list of logic
nodes with FISHER or OPTIML logic. After the node is
selected, the user is prompted for a class pair. The
projections of the vectors onto the optimal two-space
plane are displayed on the screen and the user is
prompted for a boundary. Then the user is prompted for
the class symbol of the class associated with the convex
point. The logic is stored in the LV file. The user
is then prompted for another class pair.

To evaluate the modified logic, use PWEVAL.

PROGRAM USAGE:

User types in 'OPTIMLMOD'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Display a list of PAIRWISE logic nodes (GETLST,TRMPUT).

Ask user to enter a PAIRWISE logic node number (PROMPT).

REPEAT

Prompt user for a class pair (GETPR).

Project and display the vectors on the screen, get
the boundary from the user, and store the logic in
the LV file (OPTDSP).

UNTIL (user is satisfied)

Fix temporary logic elements in the TV file (KILLND).

Put up option list at user's terminal (MENU)

END

REFERENCED BY:

OLPARS user
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SUBPROGRAMS REFERENCED:

CHKEXS, CLOSTR, CMGCDS, CMGLOG, CMGOTH, DLREGN, ERASE,
GETLST, GETPR, GTRGNI, GTRGNR, GTSLOT, INSINI, INSRET,
KILLND, LIOCOP, LIGLOG, LIGSTR, LIPLOG, MENU, QEXIT,
OPENFX, OPENTR, OPTDSP, PROMPT, SETOPT, TIGET, TIGNAM,
TRMGET, TRMPUT

SEE ALSO:

FISHER, FISHI4OD, THRESHMOD, PWEVAL

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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ORENAM

PROGRAM NAME: ORENAM

CATEGORY: Level I File Manipulation Subroutine
(system dependent)

PROGRAM DESCRIPTION:

ORENAM changes the name of the "system" filename within
the FCT file, pointed to by FCD (for variable files).
TYPE is the same as in OCREAT. NAME and TYPE are
used together to create the new "system" name. (Refer
to Section 3 of the EASSON Final Report.)

PROGRAM USAGE:

LOGICAL ORENAM

IF (ORENAM(FCD,NAME,TYPE))

INPUT ARGUMENTS:

FCD - INTEGER; file code of the file to be renamed

NAME - INTEGER ARRAY; new name of file (with a null
character following)

TYPE - INTEGER; the file type

FILES:

FCT - File Code Table

REFERENCED BY:

RENAMT

DIAGNOSTICS:

ORENAM returns FALSE if the FCD points to a fixed
file or to a free list pointer of the FCT. ORENAM
also returns false if the new name and type already
exists in the FCT, or if the system rename fails.
In the case of system failure, ORENAM lets the user
know via a terminal message.
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SEE ALSO:

OMOVE, OCREAT

HISTORY:

designed by Steven E. Haehn June 27, 1978

programed by David J. Tipton October 31, 1980
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PROGRAM NAME: PACKB

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

PACKB packs an integer array of characters into
a logical *1 array. Packing continues until the
number of integers to pack is exhausted, or until
the first null character encountered has been
packed, depending on whether or not the stop
packing flag has been set. The actual number
of characters packed is returned.

PROGRAM USAGE:

CALL PACKB(WORD,BYTE,NCHAR,NPACKD,STOP)

INPUT ARGUMENTS:

WORD - INTEGER; array of characters to pack

BYTE - LOGICAL *1 ARRAY; output buffer for
packed characters

NCHAR - INTEGER; number of characters to pack

STOP - LOGICAL; if true, stop packing characters
after the first null character
has been packed. if false, continue
packing characters until 'NCHAR'
is exhausted.

OUTPUT ARGUMENTS:

NPACKD - INTEGER; number of characters packed

REFERENCED BY:

Level I Routines

SEE ALSO:

PACKW

HISTORY:

designed by Steve Haehn March 9,1979

programmed by Donna Morris March 12,1979
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PROGRAM NAME: PACKW

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

PACKW packs real elements into integer words. Packing
continues until the number of real elements to pack
is exhausted or until the first null character encounter-
ed has been packed, depending on whether or not the stop
packing flag has been set. The actual number of real
elements packed is returned.

PROGRAM USAGE:

CALL PACKW(REALS,INTGRS,NUMBER,NPACKD,STOP)

INPUT ARGUMENTS:

REALS - REAL; array of real elements to pack

INTGRS - INTEGER; array; output buffer for packed
elem ents

NUMBER - INTEGER; number of real e 1 an en ts to pac k

STOP - LOGICAL; stop pack ing flag. if true, stop
packing real elements after the
first null character has been packed.
if false, continue packing real
elements until 'NUMBER' is exhausted.

OUTPUT ARGUMENTS:

NPACKD - INTEGER; the number of real elements actually
packed

REFERENCED BY:

Level I Routines

SEE ALSO:

PACKB

HISTORY:

designed by Steve Haehn March 9,1979

programmed by Donna Morris May 9,1979
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PAIRL

PROGRAM NAME: PAIRLG

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

PAIRLG computes the vote count for a vector run through
pairwise logic. It goes through the logic block,
retrieving necessary data for each class pair, and
computing a vote for that class pair.

PROGRAM USAGE:

INTEGER FUNCTION PAIRLG

NODNUM=PAIRLG(FIDLI,FIDLV,TRUCLS,VTCNT,PNTR,NDIM,VEC,
LVNEL,VOTES,REJNOD)

INPUT ARGUMENTS:

FIDLI - INTEGER; the file descriptor of the LI file

FIDLV - INTEGER; the file descriptor of the LV file

The next three are the LV first entry

TRUCLS - INTEGER; the number of classes at the logic node

VTCNT - INTEGER; the minimum vote count

PNTR - INTEGER; the link to the first class pair (LV)

NDIM - INTEGER; the dimensionality

VEC - REAL array (NDIM); the vector

LVNEL - INTEGER; the number of elements in an LV entry

OUTPUT ARGUMENTS:

VOTES - INTEGER array (NCLAS); the vote count

NODNUM - INTEGER; the logic node number to which the
vector was assigned

REJNOD - LOGICAL; 'true' means that the vector was
rejected
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ALGORITHM / NOTES:

Initialize REJNOD to 'false'.

DO WHILE (there are more class pairs)

Get first entry for the class pair to determine the
decision criteria.

Get proper parameters from LV file. (GTRGNI,GTRGNR)

Call proper decision routine: FISH for Fisher
and EV2SP for optimal discriminant plane.

Update vote counts.

ENDDO

IF (maximum class vote count is greater than or equal to
the minimum) THEN

IF (maximum class vote count ocurred at only one
class) THEN

Set NODNUM = the logic node number associated
with that class.

ELSE

Get a priori probabilities for all classes where
the maximum vote count occurred.

IF (largest a priori probabilities are not tied)
THEN

Set NODNUM = logic node number associated
with class with largest a priori probability.

ELSE

Set NODNUM logic node number associated
with reject region. Set REJNOD to 'true'.

ENDIF

ENDIF
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ELSE

Set NODNUM = logic node number associated with the
reject region. Set REJNOD to 'true'.

ENDIF

RETURN

FILES:

LI - lcgic information
LV - logic value

REFERENCED BY:

PEPAIR, LOGEVAL

SUBPROGRAMS REFERENCED:

FISH, GTRGNI, GTRGNR, INSINT, INSPGM, INSRET, LIGPRB,

TRMPUT

SEE ALSO:

PWEVAL, PEPAIR, LOGEVAL

HISTORY:

designed by John W. Tenney Sept. 20, 1981

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: PENMV

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

PENMV performs an evaluation of a user-designed NMV logic
at a logic node. It sets up the DI file for display of
a confusion matrix and then displays the confusion matrix

PROGRAM USAGE:

CALL PENMV(FIDCM,FIDDI,FIDLI,FIDLV,FIDTI,FIDTV,ENTNO,
ET,NODNUM,LVNEL,NASCLS,CLIST,PROGNM,PMODE)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

FIDDI - INTEGER; the file descriptor of the DI file

FIDLI - INTEGER; the file descriptor of the LI file

FIDLV - INTEGER; the file descriptor of the LV file

FIDTI - INTEGER; the file descriptor of the TI file

FIDTV - INTEGER; the file descriptor of the TV file

ENTNO - INTEGER; the number of the LV file entry

ET - INTEGER array (TABSIZ); TI file slot numbr array

NODNUM - INTEGER; the logic node number which equals the
LI file entry of the logic node

LVNEL - INTEGER; number of elements in LV file entry

NASCLS - INTEGER; the number of assigned classes

CLIST - INTEGER array (NCLAS); the slots of classes at
the logic node

PROGNM - INTEGER array (10); the name of the calling
program

PMODE - INTEGER; the prompt mode flag
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USER INTERACTION:

Asks user if he wishes a printout of the confusion matrix
and error listing.

ALGORITHM / NOTES:

Obtain the weight flag and reject flag from the LV file
NMV logic block (GTRGNI).

Get necessary statistical information and reject
distances from NMV logic block (GTRGNI,GTRGNR).

Get neccesary tree information from TI file (TIGHDR,

TIGET,TIGCOP)

Open an error listing file (OPENS).

DO (while there are more classes to process)

Get vector pointer of next class from TI file
(TIGCOP).

Get vector (1LGVEC).

For each vector in that class that is at the logic
node, determine which class it should be assigned to
or if it should be rejected (NMDIST). If in error,
or rejected, enter an entry in error file (FILPUT).

Set temporary logic elements in TV for each vector

(TVPVEC).

Update totals for the class.

Insert a DI file entry for this class (DIPCME).

ENDDO

Compute totals for confusion matrix.

Set up DI file header (DIPCMH). Use SETOPT to get the
option number and CMGLOG to get the logic name.

Diplay confusion matrix on screen (CMDISP).
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IF (user desires a printout of the confusion matrix)

Print it (CMPRT).

IF (user desires a printout of the error listings)

Print error file (PRINTR).

RETURN

FILES:

DI - display information
LI - logic information
LV - logic value
TI - tree information
TV - tree vector

REFERENCED BY:

NMV, NMVMOD

SUBPROGRAMS REFERENCED:

CLOSE, CMDISP, CMGCDS, CMGLOG, CMPRT, DIPCME, DIPCMH,
EQUALA, FILPUT, GTRGNI, GTRGNR, INSCHR, INSINT, INSPGM,
INSRET, LIGPRB, NMDIST, OPENS, PRINTR, PROMPT, SETOPT,
TIGCOP, TIGHDR, TIGNAM, TRMGET, TRMPUT, TVGVEC, TVPLOG

HISTORY:

designed by John W. Tenney April 9, 1981

prorammed by John W. Tenney May 24, 1981
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PEPAl

PROGRAM NAME: PEPAIR

CATEGOR'": Logic Design Routine

PROGRAM DESCRIPTION:

PEPAIR performs a partial pairwise evaluation at a pair-
wise logic node. The results of the evaluation are pre-
sented on the screen in confusion matrix format and the
user may request a detailed error listing to be printed.

PROGRAM USAGE:

CALL PEPAIR(FIDCM,FIDDI,FIDLI,FIDLV,FIDTI,FIDTV,ENTI,
ET,NODNUM,LVNEL,LOGCLS,CLIST,PROGNM,PMODE)

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file
FIDDI - INTEGER; the file descriptor of the DI file
FIDLI - INTEGER; the file descriptor of the LI file
FIDLV - INTEGER; the file descriptor of the LV file
FIDTI - INTEGER; the file descriptor of the TI file
FIDTV - INTEGER; the file descriptor of the TV file

ENTI - INTEGER; the first LV file entry pointer
NODNUM - INTEGER; the current logic node number
LVNEL - INTEGER; the number of elements in an LV entry
LOGCLS - INTEGER; the number of classes at the logic node
CLIST - INTEGER array (NCLAS); the list of slot numbers

PROGNM - INTEGER array (CMDLEN); the calling program name
PMODE - INTEGER; the prompt mode flag
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ALGORITHM / NOTES:

Create a temporary error file (OPENS).

DO WHILE (there are data classes at the pairwise node)

Get vector pointer and number of vectors from class
(TIGCOP).

DO WHILE (there are vectors in the class that fall
at the logic node).

Get next vector.

Determine which logic node the pairwise logic
votes for (PAIRLG).

IF (error has been made) THEN

Insert information into logic error file.

ENDIF

Update total statistics.

ENDDO

Update total statistics.

ENDDO

Set up display file for confusion matrix.

Store confusion matrix data in DI file (DIPCMH, DIPCME).

Display confusion matrix (CMDISP).

IF (user desires a printout of the confusion matrix) THEN

Print it (CMPRT).

ENDIF

IF (user desires a printout of the error listings) THEN

Print error file (PRINTR).

ENDIF

RETURN
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PEPAI

FILES:

DI - display information
CONMAT - confusion matrix
MISCLASS - error listing

REFERENCED BY:

PWEVAL

SUBPROGRAMS REFERENCED:

CLOSE, CLOSFX, CMDISP, CMGCDS, CMGLOG, CMPRT, DIPCME,
DIPCMH, EQUALA, FILPUT, GTRGNI, INSCHR, INSINT, INSPGM,
INSRET, OPENFX, OPENS, PAIRLG, PRINTR, PROMPT, SETOPT,
TIGCOP, TIGNAM, TRMGET, TRMPUT, TVGVEC, TVPLOG

HISTORY:

designed by John W. Tenney Sept. 20, 1981

programmed by John W. Tenney Oct. 9, 1981
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PROGRAM NAME: PRECPT

CATEGORY: Measurement Evaluation Subroutine

PROGRAM DESCRIPTION:

PRECPT prints exception conditions to 'DSCRMEAS'
calculations, that is, it prints information associated
with class pairs whose discriminant measurement was set
to zero because the denominator in the calculation was
zero. A zero value in the denominator implies that
either the variances are equal to zero or the number of
vectors used in the weighting of the classes is zero.

PROGRAM USAGE:

LOGICAL PRECPT

IF(PRECPT(FIDCM, PMODE, ASK, PRINT, NLINES, NCHARS,
PAGNUM, LINCNT, MEASNO, CLASSI, NVECS1,
CLASS2, NVECS2,MEANDF))

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

PMODE - INTEGER; the prompt mode

ASK - LOGICAL; if 'true' , indicates ask the user if
exception conditions are to be printed.
ask is set to 'false' once the user
has been asked

PRINT - LOGICAL; if 'ASK' equals 'true' and the user
responds with a 'yes', PRINT is set
to equal 'true'; else PRINT is set
to 'false'. if 'ASK' equals 'false',
the value of PRINT is not changed,
and if PRINT equals 'true', a line
is printed; else PRECPT just returns.
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NLINES - INTEGER; the number of lines that fit on a
page, excluding header lines, this
variable is calculated the first time
PRECPT is called and must be passed
on all remaining calls.

NCHARS - INTEGER; the number of characters that fit on
a line. this variable is calculated
the first time PRECPT is called and
must be passed on all remaining calls.

PAGNUM - INTEGER; the current page number. this variable
is initialized and updated by PRECPT

LINCNT - INTEGER; the current line number (excludes
header lines). this variable must
be initialized to I' the first time
PRECPT is called and will be updated
before returning from each call to
PRECPT. LINCNT should be set to
'0' at the end of calculations (last
page) so that the user will be asked
if he wants to continue.

MEASNO - INTEGER; the measurement number to be output

CLASSI - INTEGER; the first class symbol to be output

NVECS1 - INTEGER; the number of vectors used in weighting
class 1 variances

CLASS2 - INTEGER; the second class symbol to be output

NVECS2 - INTEGER; the number of vectors used in weighting
class 2 variances

MEANDF - REAL; the difference between the means of class

1 and class 2

OUTPUT ARGUMENTS:

NLINES, NCHARS, PAGNUM, LINCNT - INTEGER;
ASK, PRINT - LOGICAL;
(see INPUT ARGUMENTS).

PRECPT - LOGICAL; if 'false' indicates that execution
of the main command should terminate
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USER INTERACTION:

The calling program should initialize the 'ASK' flag to
'true'. If 'ASK' is 'true', the user is asked if he
wants a listing of exception conditions, and then 'ASK'
is set to 'false'. If the user responds with yes ('Y'),
a line of information will be printed for each exception
condition that occurs; if the user responds with a no
('N'), he is then asked if he wants to continue execution
of the command. If he responds with no, PRECPT returns
a 'false' value, and the calling routine should exit.
If there is more than one page of output (information),
the user is asked at the end of each page if he wants
to see the next page. A yes response results in the
next page being shown and continued execution of the
main command. A no response results in a prompt to
the user asking if he wishes to continue execution of
the command. Again, if he responds with no, PRECPT
returns a 'false' value, and the calling routine should
exit. If the user types the 'OLPARS standzrd character
for exiting commands' in response to any of the prompts,
PRECPT will return with a 'false' value, and the calling
routine should exit.

ALGORITHM / NOTES:

PRECPT prints the following information: the measurement
number, the first class (of the class/pair) and the
number of vectors associated with that class, the second
class (of the class/pair) and the number of vectors
associated with that class, and the difference between
the means of the 2 classes for the given measurement
number. It should be noted that the number of vectors
printed is the same as the number of vectors that are in
the class only when the user chooses to weight classes by
the number of vectors in each class, otherwise, the
number of vectors printed is equal to the total number
of vectors in the data set divided by the number of
classes.

FILES:

CM - Communications File

REFERENCED BY:

DSCRMEAS

SUBPROGRAMS REFERENCED:

CMGSCN, INSPGM, INSRET, PROMPT, TRMGET, TRMPUT
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HISTORY:

designed by Donna Morris January 30, 1981

programmed by Donna Morris January 30, 1981
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PRINTR

PROGRAM NAME: PRINTR

CATEGORY: File I/O (system dependent)

PROGRAM DESCRIPTION:

PRINTR submits a "system" sequential file to a "system"
printing device. Thus, the file's contents are written
out to the "printer."

PROGRAM USAGE:

CALL PRINTR(FILENM)

INPUT ARGUMENTS:

FILENM - LOGICAL *1; file name of the "system"
file to be printed out

REFERENCED BY:

PRTCM, PRTIDX, PRTOSP, PRTRNK, PRTLOG, PRTDS, EIGPRT

HISTORY:

designed by Steve Haehn September 6, 1978

programmed by Donna Morris July 10,1979
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PROJC

PROGRAM NAME: PROJCT

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

PROJCT projects a data vector onto a projection
vector

PROGRAM USAGE:

REAL PROJCT
COORD = PROJCT(DVEC,PVEC,NDIM)

INPUT ARGUMENTS:

DVEC - REAL array; the data vector
PVEC - REAL array; the projection vector
NDIM - INTEGER; the vector dimensionality

OUTPUT ARGUMENTS:

COORD - REAL; the result of the projection

ALGORITHM / NOTES:

the length of the projection of vector 'DATA' onto
vector 'PROJECTION' is given by:

COORDINATE = the dot product of vector DATA divided
by the square root of the dot product
of vector PROJECTION

REFERENCED BY:

DSPROJ

SUBPROGRAMS REFERENCED:

SQRT

HISTORY:

designed by Donna Morris June 1,1979

programmed by Donna Morris June 1,1979
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PROJMN

PROGRAM NAME: PROJMN

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

After a one-space or two-space display is created,
a user can involve PROJMN to have the mean vectors
for the classes displayed superimposed on the
screen. A rectangle is drawn around the projection
of each mean vector on a two-space display.

PROGRAM USAGE:

User types in 'PROJMN'.

ALGORITHM / NOTES:

Get the screen parameters from the CM file (CMGSCN).

Get the display code (DIGDC).

IF (display is MACRO or MICRO) THEN

Display the one-space mean vectors (MEANI).

ELSE

Display the two-space mean vectors (MEAN2).

ENDIF

Force the cursor to viewable position for the next
OLPARS command.

END

FILES:

CM - communications file
DI - display information file
DV - display vector file
instrumentation file
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I REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CLOSFX, CMGCDS, CMGSCN, DIGDC, ERASE, INSINI,
INSINT, INSRET, MEAN1, MEAN2, MENU, OEXIT,
OPENFX, TEXT, TRMPUT

HISTORY:

designed by David Birnbaum July 18, 1978

programmed by Jill King January 1, 1981
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PROGRAM NAME: PROMPT

CATEGORY: Terminal I/O (character) (system dependent)

PROGRAM DESCRIPTION:

PROMPT is a terminal output routine used by all pro-
grams expecting input from an OLPARS user. The pro-
gram checks the prompting state of OLPARS, i.e. if it
is in long or short prompt mode. If OLPARS is in
short prompt mode, SHRTMG is printed at the user's
terminal. If OLPARS is in long prompt mode, LNGMSG is
printed at the user's terminal.

The help flag (HLPFLG) only affects the message printed
out when it is set to the value of -2. (Note: -2 hap-
pens to be the function value that TRMGET, the terminal
input subroutine, returns when it receives the universal
help symbol. '?', from the user.) When OLPARS is in
short prompt mode, and the help flag is set to -2, PROMPT
will print LNGMSG at the user's terminal. When OLPARS
is in long prompt mode, and the help flag is set to -2,
PROMPT will print the message, 'USE THE OLPARS HELP
COMMAND FOR FURTHER INFORMATION.'

PROGRAM USAGE:

CALL PROMPT (HLPFLG,PMODE,'SHRTMG','LNGMSG')

INPUT ARGUMENTS:

HLPFLG - INTEGER; the help flag

PMODE - INTEGER; the prompt mode of OLPARS
(the prompt flag is read
from the communicatiqns
file by the calling routine)

SHRTMG - CHARACTER; the short prompt

LNGMSG - CHARACTER; the long prompt

REFERENCED BY:

All OLPARS commands that interact with user

SUBPROGRAMS REFERENCED:

TRMPUT - used for actual output of prompt message
to terminal
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PROMPT

SEE LSOTRMGET.TRMPUT

HISTORY:
designed by Steve Haehn May 18, 1978

programmed by Donia Morris May 24~,1979
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PRTCM

PROGRAM NAME: PRTCM

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

PRTCM produces a printout of a confusion matrix stored
in the DI file.

PROGRAM USAGE:

User types in 'PRTCM'

ALGORITHM / NOTES:

IF (display code = 6, i.e., confusion matrix) THEN

Call CMPRT.

ELSE

Print error message.

ENDIF

END

FILES:

DI - display information CM - communications
HS - history confusion matrix listing
Instrumentation (CONMAT)
OLPARS option file

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CMPRT, DIGDC, ERASE, INSINI, INSRET, MENU, OEXIT,
OPENFX, TRMPUT

HISTORY:

designed by David Birnbaum September 16, 1978

programmed by Steven Haehn May 14, 1981
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PRTDS

PROGRAM NAME: PRTDS

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

PRTDS prints basic statistical information about a data
set. There are eight options and two viewing choices
that the user can select from to help them look at the
data set.

PROGRAM USAGE:

User types in 'PRTDS'.

USER INTERACTION:

The user is first prompted for a tree name for which
the statistical information to be printed. This is then
followed by a list of eight options that appears at the
users te:-nminal, from which the user can select any
combinaion. Once the options have been selected and
are valid, the user determines the type of output
to be used, and whether the entire data set is to be
used in the processing of the statistical information.

ALGORITHM / NOTES:

Ask user for a tree name.

Put up options at terminal and have user select the
ones to be processed.

Ask user for type of output format to be used.
Floating point is used unless specified otherwise.

Ask user if they wish to select a subset of the
data set to be processed.

Obtain tree information to be used in processing
the desired options.

Perform options until all selected are processed

Print output file
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FILES:

CM - Communications file
TL - Tree List file
TI - Tree Information file
TV - Tree Vector file
TREEDUMP - output file
HS - History file
OLPARS Option file
Instrumentation file
Temporary file

SUBPROGRAMS REFERENCED:

ALLVEC, CLOSE. CLCSFX, CMGOTH, CORMAT, COVMAT, EQUALA,
ERASE, GNXTND, INSINI, INSINT, INSLOG, INSRET. LENGA,
MENU, MNSTDV, MNVECD, OEXIT, ONEVEC, OPENFX, OPENS,
OPENTR, PRINTR, PROMPT, RNGLAP, SELCLS, TIGET, TIGHDR,
TLSRCH, TRESTR, TRMGET, TRMPUT

HISTORY:

designed by David Birnbaum September 18, 1978

programmed by Mark Maginn July 16, 1981
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PRTIDX

PROGRAM NAME: PRTIDX

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

PRTIDX identifies a class symbol found on a terminal
two-space or one-space micro plot display. Either
vector id's or the number of vectors within a certain
area will be displayed to the user.

PROGRAM USAGE:

User types in 'PRTIDX'

USER INTERACTION:

The user is asked if (s)he wants the output to appear
on the display terminal or in a file. If a file is
requested, then the user is asked for a file name and
whether or not the file is to be printed.

When indexing a cluster plot, the user moves the
graphics cursor to the center of the desired display
symbol and types in a letter or space. If the letter
typed is an 'I,' the user will see the identity of the
vector(s) that are in the specified grid of the cluster
plot. Any other letter (or space) typed in will tell
the program to show the user the "count" of the vectors
within the cluster plot grid.

For indexing a scatter plot, the user enters two points
(via graphics cursor) that represent the opposite cor-
ners of a rectangle. All the display symbols within
the interior of the rectangle will have their identi-
ties made known to the user.

For a one-space micro plot (histogram), the user enters
(via the graphic cursor) the bin from which (s)he wants
vector counts and percentages.
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ALGORITHM / NOTES:

IF (the display file does not contain a proper
display) THEN

Tell user that "index" only works with a two-space

plot and a one-space micro plot in the display file.

QUIT.

ENDIF

REPEAT
IF (the display file contains a one-space

micro display) THEN

IF (output is sent to terminal) THEN

ReDisplay the micro plot (via MICMAC).

ENDIF

Ask the user to specify (via graphics cursor) the
particular "bin" from which information is to be
obtained.

Convert screen coordinates to "bin" number.

Obtain the number of vectors in the "bin."

Show information at user's terminal.

Ask user if micro-plot is to be redisplayed.

ELSEIF (the display file contains a two-space scatter
plot) THEN

IF (output is sent to terminal) THEN

ReDisplay the scatter plot (via CLSCAT).

ENDIF

Ask user to "draw" a box around the vector symbol(s)
that are to be indexed.

Obtain the vector id's of the vectors within the
"box" from the DV file and display them at the
user's terminal (or line printer).

Ask user if scatter plot is to be redisplayed.
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ELSEIF (the display file contains a two-space cluster
plot) THEN

IF (output is sent to terminal) THEN

ReDisplay the cluster plot (via CLSCAT).

ENDIF

Ask user to specify (via the graphics cursor) which
portion of the cluster plot is to be identified/
counted.

IF (user wants id of vectors in cluster plot, i.e.,
'I' was typed when graphics cursor was
displayed) THEN

Obtain the vector id's of the vectors within the
clus.ter plot grid from the DV file and display
them at the user's terminal (or line printer).

ELSE

User is only getting the total number of vectors
for each class present in the grid.

ENDIF

Ask user if cluster plot is to be redisplayed.

ENDIF
UNTIL (user says QUIT)

Put up the user's option list.

END

NOTE

PRTIDX must know which logical unit belongs to
the terminal. Therefore, if the current terminal
logical unit (1) of OLPARS changes, PRTIDX must
be modified.

FILES:

CM - communications HS - history
DI - display information OLPARS option file
DV - display value
PV - projection vector Instrumentation
S1 - scratch 1 User output file
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PRTIDX

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CLOSE, CLOSFX, CLSCAT, CMGCDS, CMGOTH, CMGSCN, DIGDC,
DIGENT, DIGHDI, DVGVEC, EQUALA, ERASE, FILPUT, GIN,
INSINI, INSINT, INSHET, MENU, MICMAC, MOVE, OEXIT,
OPENFX, OPENS, PRINTR, PROMPT, RCTNGL, SlGBC, TRMGET,
TRMPUT

* HISTORY:

designed by Steven Haehn August 14, 1978

* programmed by Steven Haehn Feb. 10, 1981
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PROGRAM NAME: PRTLOG

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

PRTLOG will give the user a printer listing of the
description of any OLPARS logic tree.

PROGRAM USAGE:

User types in 'PRTLOG'.

ALGORITHM / NOTES:

Give user listing showing:

o Logic tree name.

o Design data set name.

o Dimensionality of the design data set.

o Total number of nodes used in logic tree.

o Number of data class nodes.

o Number of incomplete logic nodes.

o Structure of the logic tree.

o For each logic node:

o Type of logic.

o Parent Node.

o Number of nodes immediately below
the node.

o Names of classes present (residing)
at the node.

o Apriori probabilities of the classes
present (residing) at the node, if
the node is the senior node.

o Reassociated class name, if the node is a
lowest node and the reazjociated class
name is different from the original
design data set name.
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o Reject strategy of the logic node, if

one exists.

o Option creating the logic at the node.

o Parameters for the logic at the node.

FILES:

Block I/0 Record I/0

HS - history terminal
CM - communications instru.dat
LI - logic information logdump. - printer
LV - logic value listing
OPTION.OLP - option

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSE, CMGLOG, CMGOTH, EQUALA, ERASE, EVALBM,
FILPUT, GOPTNM, GP1PRT, GP2PRT, INSINI, INSINT,
INSRET, LIGCAP, LIGCLP, LIGCNM, LIGDCN, LIGDSN,
LIGLOG, LIGPRB, LIGSTR, MENU, NMVPRT, NNBPRT,
OEXIT, OPENFX, OPENS, OPENTR, PROMPT, PRTSTR,
PWSPRT, TRMGET, TRMPUT

SEE ALSO:

PRTDS

HISTORY:

designed by Steve Haehn October 2, 1978

programmed by Donna Morris October 1, 1981
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PROGRAM NAME: PSORT

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

PSORT (permutation sort) creates a permutation vector
with elements that point to the elements of the given
vector in ascending order. For example, if the elements
of the input vector are 4, 6, 2, 0, 9 (in that order)
then the elements of the permutation vector are 4, 3,
1, 2, 5. Therefore, to access the elements of the
given vector in numerical ascending order, the elements
of the vector must be referenced like so,

Vec(PrmVec(1)) = Vec(4) = 0
Vec(PrmVec(2)) = Vec(3) = 2
Vec(PrmVec(3)) = Vec(1) = 4
Vec(PrmVec(4)) = Vec(2) = 6
Vec(PrmVec(5)) = Vec(5) = 9

PROGRAM USAGE:

CALL PSORT(VEC,PRMVEC,NELEM)

INPUT ARGUMENTS:

VEC - INTEGER ARRAY(NELEM); the given vector to be
sorted

NELEM - INTEGER; the number of elements in the given
vector

OUTPUT ARGUMENTS:

PRMVEC - INTEGER ARRAY(NELEM); the permutation vector
described above

ALGO.1TTHM / NOTES:

This sorting method is non-destructive to the given
vector. It would generally be used where there are
many separate arrays with information tied together
via the array index, with one of the array elements
used as a 'sort key'(i.e., the only way to simulate
a multifield record in FORTRAN).

The sorting algorithm is the basically the 'Shell'
sort as described in Knuth's 'The Art of Computer
Programming' Vol. 3 'SORTING AND SEARCHING' p.84 .
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REFERENCED BY:

MAKOPT

SUBPROGRAMS REFERENCED:

INSPGM, INSRET

HISTORY:

designed by Steven Haehn Aug. 20, 1979

programmed by Steven Haehn Aug. 21, 1979
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PTRGNI1

PROGRAM NAME: PTRGNI

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

PTRGNI (put region, convert elements from integer to
real) writes a region (a series of entries) to a Logic
Value file. The regions written represent specific
entities created by the individual calling programs
(i.e., group logic discriminant vectors).

PROGRAM USAGE:

CALL PTRGNI(FDLV,ELEMCT,LVETSZ,RGNTYP,TRMLNK,REGION,
RGNPTR,NXTRGN)

INPUT ARGUMENTS:

FDLV - INTEGER; File descriptor of the LV file

ELEMCT - INTEGER; the number of elements to be written
to the LV region.

LVETSZ - INTEGER; logic value entry size (found in Logic
Information file header)

RGNTYP - INTEGER; type of region to be written,
NEW or OLD (1 = NEW, 0 = OLD)

TRMLNK - LOGICAL; terminal link flag, when 'true'
indicates that the last entry is
supposed to contain th LV region
termination link (0). Only has
meaning when creating a NEW region.

REGION - INTEGER array(ELEMCT); information to be written
into LV region

RGNPTR - INTEGER; pointer to the region to be written
(Note, the value of this argument
is needed for input only when the
region being written is OLD)

OUTPUT ARGUMENTS:

RGNPTR - INTEGER; pointer to the region to be written
(Note, this argument becomes an output
argument only when the region being
written is OLD)
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NXTRGN - INTEGER; pointer to the next region following
the current region (or an end-of-region
link)

FILES:

LV - logic value

REFERENCED BY:

CREATLOG

SUBPROGRAMS REFERENCED:

GNLVAE, INSINT, INSLOG, INSPGM, INSRET, LVGLNK, LVPENT,
LVPLNK

SEE ALSO:

GTRGNI, GTRGNR, PTRGNR

HISTORY:

designed by Steven Haehn March 5, 1981

programmed by Steven Haehn April 1, 1981
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PTRGNR

PROGRAM NAME: PTRGNR

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

PTRGNR (put region of real elements) writes a region
(a series of entries) to a Logic Value file. The
regions written represent specific entities created
by the individual calling programs (i.e., group logic
discriminant vectors).

PROGRAM USAGE:

CALL PTRGNR(FDLV,ELEMCT,LVETSZ,RGNTYP,TRMLNK,REGION,
RGNPTR,NXTRGN)

INPUT ARGUMENTS:

FDLV - INTEGER; File descriptor of the LV file

ELEMCT - INTEGER; the number of elements to be written
to the LV region.

LVETSZ - INTEGER; logic value entry size (found in Logic
Information file header)

RGNTYP - INTEGER; type of region to be written,
NEW or OLD (1 = NEW, 0 = OLD)

TRMLNK - LOGICAL; terminal link flag, when 'true'
indicates that the last entry is
supposed to contain th LV region
termination link (0). Only has
",f-ning when creating a NEW region.

REGION - REAL array(ELEMCT); information to be written
into LV region

RGNPTR - INTEGER; pointer to the region to be written
(Note, the value of this argument
is needed for input only when the
region being written is OLD)

OUTPUT ARGUMENTS:

RGNPTR - INTEGER; pointer to the region to be written
(Note, this argument becomes an output
argument only when the region being
written is OLD)
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NXTRGN - INTEGER; pointer to the next region following
the current region (or an end-of-region
link)

FILES:

LV - logic value

REFERENCED BY:

CREATLOG

SUBPROGRAMS REFERENCED:

GULVAE, INSINT, INSLOG, INSPGM, INSRET, LVGLNK, LVPENT,
LVPLNK

SEE ALSO:

GTRGNI, GTRGNR, PTRGNI

HISTORY:

designed by Steven Haehn March 5, 1981

programmed by Steven Haehn April 1, 1981
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PUTHST

PROGRAM NAME: PUTHST

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

PUTHST alters the tally of the current instrumentation
level's history file record and writes out that record
to the history file.

PROGRAM USAGE:

CALL PUTHST

ALGORITHM / NOTES:

Essentially, the tally of the current history record is
decremented by 1. If the tally becomes negative, it is
set to zero.

REFERENCED BY:

INSRET

SUBPROGRAMS REFERENCED:

FLUSHB, FPUT, MAX

SEE ALSO:

GETHST

HISTORY:

designed by Steven Haehn Mar. 10, 1979

programmed by Steven Haehn Apr. 4, 1979
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PVGENT

PROGRAM NAME: PVGENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

PVGENT gets an entry from the PV file for one- or two-
space displays. It is passed the file descriptor of the
the PV file, the entry number in PV to be read, and
the number (NUM) of elements to get from that entry.
In general, NUM=NDIM since the length of the pro-
jection vectors will always be the dimension of the
data set (which is also the length of a PV file
entry). However, when retrieving eigenvalues, NUM
equals the number of measurements used, which may be
smaller than NDIM.

The entry is placed in the real array VEC.

PROGRAM USAGE:

CALL PVGENT(FID,ENTNO,NUM,VEC)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the PV file
ENTNO - INTEGER; the entry number

NUM - INTEGER; the number of elements (coordinates)
to get

OUTPUT ARGUMENTS:

VEC - REAL array (MAXCLS); the projection vector

SUBPROGRAMS REFERENCED:

FGET,TRMPUT

HISTORY:

designed by Dave Birnbaum September 12, 1978

programmed by Donna Morris May 7,1979

670



OLPARS Program Specifications

PVGHDR

PROGRAM NAME: PVGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

PVGHDR gets elements from a PV file header for one and
two space displays. It is passed the file descriptor
of the PV file and an information array (INFO). The
information array is both an input and an output array.
Non-negative values in INFO are replaced with the item
referred to by the INFO array subscript (code).
The codes are the same as in PVPHDR.

PROGRAM USAGE:

CALL PVGHDR(FID,INFO)

INPUT ARGUMENTS:

FID - INTEGER; file descriptor of the PV file
INFO - INTEGER array (PVNITM); array indicating which

items to retrieve, this array
is overwritten with the values
of the items retrieved

FILES:

PV - projection vector

SUBPROGRAMS REFERENCED:

FGET,TRMPUT

SEE ALSO:

PVPHDR

HISTORY:

designed by Dave Birnbaum June 16, 1978

programmed by Donna Morris May 7,1979
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PVGNAM

PROGRAM NAME: PVGNAM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

PVGNAM gets the current data set (treename and
nodename) from the PV file header

PROGRAM USAGE:

CALL PVGNAM(FIDPV,NAMES)

INPUT ARGUMENTS:

FIDPV - INTEGER; the file descriptor of the PV i te

OUTPUT ARGUMENTS:

NAMES - INTEGER array(TRELEN + NODLEN); treename and
nodename of the current data set

FILES:

PV - projection vector file

REFERENCED BY:

Display File Access Routines

SUBPROGRAMS REFERENCED:

FGET, PACKW, TRMPUT, OEXIT

SEE ALSO:

PVPNAM

HISTORY:

designed by Donna Morris May 15, 1979

programmed by Donna Morris May 15, 1979

672



-OLPARS Program Specifications

PVPENT

PROGRAM NAME: PVPENT

CATEGORY: Level II File Access Subroutine

PROGRAM DEZCRIPIION:

PVPENT puts an entry into the PV file for one- or
two-space displays. It is passed the file descriptor of
the PV file, the entry number to be used, the number
(NUM) of elements to be put and a vector (VEC) to be
placed in entry ENTNO.

PRCGRAM USAGE:

CALL PVPENT(FID,ENTNO,NUM,VEC)

INPUT ARGUMENTS:

FID - INTEGER; file descriptor of the PV file

ENTNO - INTEGER; the entry number to be used

NUM - INTEGER; the number of elements to write (i.e.
the length of the vector)

VEC - REAL arrau (MAXDIM); the projection vector

FILES:

PV - projection vector

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

PVGENT

HISTORY:

designed by Dave Birnbaum June 19, 1978

programmed by Donna Morris May 7,1979
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PVPHDR

PROGRAM NAME: PVPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

PVPHDR puts elements into a PV file header for one-
and two-space displays. It is passed the file descriptor
of the PV file and an information array (INFO). The
INFO array subscript represents the code of an item
that can be referenced by PVPHDR. A negative value in
the array indicates that the item specified by the code
(subscript) is not to be written. The codes are as
follows:

CODE INFORMATION ELEMENT PV FILE HEADER
----------------------------------------------------------

1 Display Code 1

2 NDIM 14

3 Number of 15
measurements usedl

4 Number of Proj 16
a vecto-s

5 Pointer to First 17
* Proj. Vector

6 Pointer to Second! 18
Proj. Vector

PROGRAM USAGE:

CALL PVPHDR(FID,INFO)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the PV file

INFO - INTEGER array (PVNITM); input integer data

SUBPROGRAMS REFERENCED:

FPUT,
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HISTORY:

designed by Dave Birnbaum June 16, 1978

programmed by Donna Morris May 7,1979
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PVPNAM

PROGRAM NAME: PVPNAM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

PVPNAM writes the current data set (treename and
nodename) to the PV file header

PROGRAM USAGE:

CALL PVPNAM(FIDPV,NAMES)

INPUT ARGUMENTS:

FIDPV - INTEGER; the file descriptor of the PV file

NAMES - INTEGER array (TRELEN + NODTEN); treename and
nodename of the current data set

FILES:

PV - projection vector file

REFERENCED BY:

Display File Access Routines

SUBPROGRAMS REFERENCED:

FPUT, ITREAL

SEE ALSO:

PVGNAM

HISTORY:

designed by Donna Morris May 15, 1979

programmed by Donna Morris May 15, 1979
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PROGRAM NAME: PWEVAL

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

PWEVAL does a partial evaluation of PAIRWISE logic.
The logic must first be created by FISHER. PWEVAL
can also be used after FISHMOD, THRESHMOD, and OPTIMLMOD.

PROGRAM USAGE:

User types in 'PWEVAL'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get a list of PAIRWISE logic nodes. If there is more than
one, ask the user for a node number from the list.

Perform a partial evaluation of the PAIRWISE logic and
display a confusion matrix (PEPAIR).

Put up option list at user's terminal (MENU).

END

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHKEXS, CLOSFX, CMGCDS, CMGLOG, CMGOTH, ERASE, GETLST,
GTRGNI, GTSLOT, INSINI, INSRET, LIGCOP, LIGSTR, MENU,
OEXIT, OPENFX, OPENTR, PEPAIR, PROMPT, TIGET, TRMGET,
TRMPUT

SEE ALSO:

FISHER, FISHMOD, THRESHMOD, OPTIMLMOD

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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RANK

PROGRAM NAME: RANK

CATEGORY: Measurement Evaluation Command (subsidiary)

PROGRAM DESCRIPTION:

RANK checks the validity of the DI file. It asks
the user to specify the type of ranking (and
necessary parameters). It also sets up an array
of values, sorts them, and stores in the DI file.
It calls RODISP to cause a display of values.

PROGRAM USAGE:

User types in 'RANK'.

USER INTERACTION:

The user selects the rank type and parameters.

RANK TYPE PARAMETERS

OVERALL none

Measurement by class class

Measurement by class class 1 and class 2
pair

Class by measurement measurement number

Class pair by measurement number
measurement

FILES:

CM - communication
DI - display information
DV - display values
HS - history (indirectly)
OPTION - option (indirectly)

REFERENCED BY:

OLPARS user.
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SUBPROGRAMS REFERENCED:

CDSCHK, CMGCDS, CMGOTH, DIGROH, DIPROE, DIPROH,
DVGROE, ERASE, INSINI, INSINT, INSRET, MENU, QEXIT,
OPENEX, PROMPT, RODCLS, RODISP, RSORTA, RSORTD,
TRMGET, TRMPUT

HISTORY:

designed by Kermit Klingbail April 10, 1978

programmed by Donna Morris January 15, 1981
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RCTNGL

PROGRAM NAME: RCTNGL

CATEGORY: Terminal I/O (graphic, system dependent)

PROGRAM DESCRIPTION:

RCTNGL displays a rectangle on the display screen
accoi-n.g to the coordinates passed to it of the
lower left corner and of the upper right corner.
If the tic indicator is set to true, then tic
marks will appear on the inside of the rectangle.
The tic marks break the rectangle up into ten
equal units on each border.

PROGRAM USAGE:

CALL RCTNGL(IX1,IY1,IX2,IY2,TICIND)

INPUT ARGUMENTS:

IXi - INTEGER; the x coordinate of the lower
left corner

IYl - INTEGER; the y coordinate of the lower
left corner

IX2 - INTEGER; the x coordinate of the upper
right corner

IY2 - INTEGER; the y coordinate of the upper
right corner

TICIND - INTEGER; tic indicator, specifies whether or
not tic marks are to appear inside
the rectangle to be drawn.

ALGORITHM / NOTES:

The coordinates passed to RCTNGL are the actual
display screen coordinates of the rectangle to
be displayed.

FILES:

Instrumentation file
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C LSC AT

00 AMS REFERENCED:

INSPGM, INSRET, LINSEG

deindb)DR'itn Jue1,17

proigamed by Dave Ti.pton June 19, 1979
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RDISPLAY

PROGRAM NAME: RDISPLAY

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

RDISPLAY regenerates the most recent one-space, two-space

or confusion matrix display.

PROGRAM USAGE:

User types in 'RDISPLAY'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Get display code from DI file header (DIGDC).

IF (display code = 1 or 2 for cluster or scatter) THEN

CALL CLSCAT.

ELSEIF (display code 5 or 6 for macro or micro) THEN

CALL MICMAC.

ELSEIF (display code 4 for cluster plot) THEN

CALL CMDISP.

ELSE

Print error message.

ENDIF

Put up option list at user's terminal (MENU).

END

FILES:

CM - communications SI - scratch 1
DI - display information HS - history
DV - display value Instrumentation
PV - projection vector OLPARS option file
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!EFINCEDBY
OLPARS user

3PROGRMAfS REFERENCED:

CLOSFX, CLSCAT, CMDISP, CMGCDS, CMGOTH, DIGDC, ERASE,
INSINI, INSRET, MENU, MICMAC, QEXIT, OPENFX, TRMPUT

-S)RY:

designed by David Birnbaum September 20, 1978

programmed by Steven Haehn May 27, 1981
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READB

PROGRAM NAME: READB

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

READB (read block) performs the actual disk read of all
OLPARS fixed length record files. Under RSX-11M, this
routine is an assembly routine. The type of reading
being done is called a block read. For further informa-
tion, see an RSX-11M I/O operations manual.

PROGRAM USAGE:

CALL READB(LUN,BLKNO,BUFFER,BUFSIZ,IOSB)

INPUT ARGUMENTS:

LUN - INTEGER; logical unit number of file being read

BLKNO INTEGER *4; an RSX-11M long integer representing
the virtual block to be read

BUFSIZ - INTEGER; size (IN BYTES) of the virtual block to
be read

OUTPUT ARGUMENTS:

BUFFER - INTEGER ARRAY(BUFSIZ / 2); the virtual block
read is stored
here

IOSB - INTEGER ARRAY(2); the I/O status block

IOSB(1) File Control Services (FCS)
error code in lower byte

IOSB(2) actual number of bytes read
(it will be equal to BUFSIZ
unless an end-of-file read
is attempted; in this case,
IOSB(2) contains the 'short'
read byte count. The next
read will return an end-of-
file code (-10) in the low
byte of IOSB(1).)
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READBI
ALGORITHM / NOTES:

A requirement for usage will be that the files to be read
must be 'opened' with 'BUFFER COUNT = -1' in a DEC F4P
open statement, or that a -1 is placed in the offset
F.MBCT in the file descriptor block (FDB) of the file
from an assembly 'open' program. (Refer to an RSX-11M
FORTRAN IV user's guide.)

REFERENCED BY:

FGET, FPUT

SUBPROGRAMS REFERENCED:

$FCHNL - obtains FORTRAN FDB, when given a logical unit
number

.READ - assembly 'block' read program

.WAIT - causes READB to wait until BUFFER is filled

DIAGNOSTICS:

If an invalid logical unit number is encountered, READB
will abort.

SEE ALSO:

WRITEB

HISTORY:

designed by Steven Haehn Dec. 15, 1978

programmed by Steven Haehn Jan. 15, 1979
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PROGRAM NAME: REARR

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

REARR rearranges the TI file so as to delete a
lowest node from a data tree. It makes appropriate
changes to the set of counts and pointerE ind the
means and covariances for all affected nodes.
When the node to be deleted has at least two siblings,
the legality of the tree structure is not affected by
the deletion of the node. But, when the deletion of
the node leaves only one child at the parent, this

is not a legal tree structure. At this point, the node
is deleted and the remaining node is 'combined' with
the parent node. The parent takes the remaining node's
name. For example:

With 2 siblings, where X is the node to be deleted -

0 0

0 0 > 0 0

XYz Y Z

With 1 sibling, where X is the node to be deleted -

0 0

0 0 Y 0

X Y 0 0

0 0

PROGRAM USAGE:

CALL REARR (FDTI,FDTV,ET,NODSLT,NDIM)
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INFUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

FDTV - INTEGER; the file descriptor of the TV file

ET - INTEGER array (TABSTZ); the T! file entry
table

NODSLT - INTEGER; the slot number of the node to be
deleted

NDIM _ ITEGER; the dimensionality Df the current
data set

ALGORITHM / NOTES:

Retrieve the TI file counts and pointers of node to
be deleted and its parent node (TIGCAP).

IF (the node being has at least two siblings) THEN

Adjust the parent node's counts and pointers
(TIPCAP).

Adjust the deleted node's sibling pointers to
point around the deleted node (TIPCOP).

Adjust the first lowest node pointers of all
ancestors in the tree which point to the deleted
node (TIPCOP).

Adjust the low node link pointers and low node
back pointers of all nodes pointing to the deleted
node (TIPCCP).

Traverse the tree, adjusting the mean and
covariance arrays of all ancestors of the deleted
node (SBUPMC).

Traverse the tree, adjusting the number of lowest
nodes beneath the present node, the number of
vectors beneath the present node, and the number
of children at the parent node of the node being
deleted (FIXKLV).

Add the deleted node to the TI file free list
(GARBND).
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ELSE

Adjust the parent node's counts and pointers
(TIPCAP)

Adjust the first lowest node pointers of all
ancestors in the tree which point to the deleted
node (TIPCOP).

Adjust the low node link pointers and low node
back pointers of all nodes pointing to the deleted
node (TIPCOP).

Change the parent's node name to the name of the
remaining node to insure uniqueness within the
data tree (TIGNAM, -IPNAM).

Traverse the tree, adjusting the mean and
covariance arrays of all ancestors of the deleted
node (SBUPMC)

Traverse the tree, adjusting the number of lowest
nodes beneath the present node, the number of
vectors beneath the present node, and the number
of children at the parent node of the node being
deleted (FIXKLV).

Add the deleted node and its remaing sibling node
to the TI file free list (GARBND).

ENDIF

RETURN

END

SPECIAL NOTE

If there is only one node left below the senior node
during the node deletion, that node will in essence
become the senior node. Tnis means the name of the
node must be changed to '****' and all the vector
display symbols in the tree vector file will have to
be changed to '*'
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REFERENCED BY:

DDATANOD, DVEC

SUBPROGRAMS REFERENCED:

FIXKLV, GARBND, GNXTND, INSPGM, INSRET, SBUPMC,
TIGCAP, TIGCOP, TIGNAM, TIPCAP, TIPCOP, TIPNAM,
TVPCLS

HISTORY:

designed by David Birnbaum August 28, 191(8

programmed by Jill King May 13, 1981
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REASNAME

PROGRAM NAME: REASNAME

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

REASNAME displays a table containing lowest logic node
numbers, original design data set class names and
reassociated class names. The user may then change any
reassociated names. The routine redisplays the table
with the modifications and allows corrections. When
the user is satisfied, the routine exits.

The reassociated name capability is useful in cases where
a test data set is to be evaluated against logic designed
on a tree whose class names are different from the test
data set.

REASNAME operates only on a completed logic which must be

the current logic.

PROGRAM USAGE:

User types in 'REASNAME'.

ALGORITHM / NOTES:

Get current logic from CM file (CMGLOG).

IF (logic is not complete) THEN

Print error message.

ELSE

Get list of lowest logic node numbers (GETLST).
Eliminate reject nodes from the list.
Get the original design data set class names
and the reassociated class names for the nodes
(LIGDCN).

Erase screen and home cursor (ERASE).
Display list on screen.
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REPEAT

REPEAT

Ask user for a logic node number and a
new reassociated class name.

Write new reassociated name into LI file
(LIPDCN).

UNTIL (logic node equals zero)

Redisplay the table with modifications.

UNTIL (user is satisfied).

ENDIF

Set the reassociated class names flag in the LI
file header to indicate that there are reassociated
class names (LIPCOP).

Put up option list at user's terminal (MENU).

END

FILES:

CM - communications
HS - history (indirectly used)
INSTRU.DAT - instrumentation file (indirectly used)
LI - logic information
LL - logic list (indirectly used)
OPTION.OLP - option file (indirectly used)

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CHARFL, CMGLOG, CMGOTH, CMGSCN, EQUALA, ERASE,
GETLST, INSINI, INSRET, LENGA, LGLNOD, LIGDCN,
LIPCOP, LIPDCN, MENU, OEXIT, OPENFX, OPENTR,
PROMPT, TRMGET, TRMPUT

HISTORY:

designed by Dave Birnbaum September 18, 1978

programmed by Donna Morris July 8, 1981
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PROGRAM NAME: REDRAW

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

REDRAW is used to put up an existing decision boundary
at an OLPARS user's terminal after a display has been
redisplayed as a result from a scale or class change.

PROGRAM USAGE:

User types in 'REDRAW'

ALGORITHM / NOTES:

Obtain boundary pointers from DI file.

Obtain screen coordinates from CM file

Obtain boundaries from DV file.

Determine wheher both points of a segment are
inside the 'window', 1st point in - 2nd out,
2nd point in - 1st out, or both points outside
the display window.

IF (the decision boundary lies outside the user's
display window) THEN

"Clip" off the portion of the boundary that is
outside the window and extend the line segment
to the border. Then draw the line segment.

ELSE

Extend the first and last segments of the boundary
to the border and draw the decision boundary.

ENDIF

NOTE

"Window" refers to both one-space and two-space
display windows.
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FILES:

CM - communications file
DI - display information
DV1 - display value
Instrumentation file

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CMGSCN, DIGHDI, DIGMAX, DVGVEC, EXTLST,
EXTIST, INSFLT, INSINI, INSINT, INSPGM, INSRET,
LINSEG, OEXIT, OPENFX, RXINT, RYINT. SCATR,
TEXT, TRMPUT

HISTORY:

designed by Steve Haehn September 27, 1978

programmed by M1ark M~aginn September 9, 1980
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PROGRAM NAME: REDVEC

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

REDVEC (reduce vector dimensionality) eliminates those
measurements specified by the calling routine from a
vector.

PROGRAM USAGE:

CALL REDVEC(VECTOR,MVEC,NDIM)

INPUT ARGUMENTS:

VECTOR - REAL array(150); the vector for which
measurements are to be
eliminated

MVEC - REAL array(150); the measurement vector -
the subscript (index) in
'MVEC' represents the
measurement number.

0 = eliminate the given
meas. from 'VECTOR'

1 = include the given
meas. in 'VECTOR'

OUTPUT ARGUMENTS:

VECTOR - REAL array(150); the vector after specified
measurements have been
eliminated

REFERENCED BY:

TRANSFORM

SUBPROGRAMS REFERENCED:

INSPGM, INSRET

HISTORY:

designed by Donna Morris March 10, 1981

programmed by Donna Morris March 10, 1981
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PROGRAM NAME: RELUN

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

RELUN marks a logical unit nimber, found in the logical
unit table, as being released from active use. RELUN
references the 'Luntbl' array found in the CALUN
(currently available logical unit numbers) common area.

PROGRAM USAGE:

CALL RELUN(LUN)

INPUT ARGUMENTS:

LUN - INTEGER; logical unit number to be released from
use

ALGORITHM / NOTES:

This routine contains the common block

CALUN - a list of currently available logical
unit numbers

REFERENCED BY:

CLOSE

SUBPROGRAMS REFERENCED:

TRMPUT for an error message

DI AG NOSTI CS:

When an invalid logical unit number is encountered (i.e.,
it can't be found in the 'Luntbl'), RELUN will print an
error message to that effect.

SEE ALSO:

GTLUN

HISTORY:

designed by Steven Haehn Feb. 15, 1979

programmed by Steven Haehn Mar. 9, 1979
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RENAME

PROGRAM NAME: RENAME

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

RENAME changes a filename in an RSX11-M directory to
another name.

PROGRAM USAGE:

INTEGER RENAME

N = RENAME (NAMEl, NAME2, ERR)

INPUT ARGUMENTS:

NAME1 - LOGICAL *1 ARRAY; NAME TO BE CHANGED

NAME2 - LOGICAL *1 ARRAY; NEW NAME

OUTPUT ARGUMENTS:

RENAME - INTEGER; FUNCTION VALUE: 0 INDICATES SUCCESS,
-1 INDICATES ERROR

ERR - INTEGER; RETURNED WHEN RENAME=-1, IT IS
THE FILE CONTROL SERVICE (FCS) ERROR CODE

ALGORITHM / NOTES:

RENAME requests two logical units numbers via 'GTLUN'
in order to obtain two file descriptor blocks via
'$FCHNL'. One FDB stores filename information of
the original file, and the other stores information
about the new filename.
Note: the file to be renamed should be 'closed' prior
to calling 'RENAME'. The reason is that on an
unsuccessful rename, the file will automatically be
closed by the system.

REFERENCED BY:

ORENAM 
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! SUBPROGRAMS REFERENCED:
GTLUN, RELUN

HISTORY:

designed by David J. Tipton

programmed by David J. Tipton
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RENAMT

PROGRAM NAME: RENAMT

CATEGORY: Level II File Manipulation Subroutine

PROGRAM DESCRIPTION:

RENAMT can be used for either of two purposes:

1). To rename an existing OLPARS tree (a tree can
be renamed to the name of an existing tree
only if privilege to delete the tree with the
duplicate name is given to RENAMT (see
FORCE a-gument)).

2). To replace the file code table entry of a tree's
TI, LI, TV, or LV file with the file code table
entry of another tree's corresponding TI, LI, TV,
or LV file. The tree having an FCT entry used
as a replacement will be deleted.

Value of tree TYPE: 1 - data tree
2 - logic tree

Value of ACCESS: 1 - replace the TI or LI FCT entry
of a tree with another's and
delete the other tree

2 - replace the TV or LV FCT entry
of a tree with another's and
delete the other tree

3 - rename both FCT entries of a
tree and rename the tree entry
in the TL or LL file; if
another tree exists with the
new name and same TYPE, see
FORCE for course of action

Value of FORCE (used only when ACCESS = 3):

TRUE - delete an existing tree with
the new name and same TYPE

FALSE - do not delete an existing tree
with the new name and same TYPE
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PROGRAM USAGE:

LOGICAL RENAMT

IF (RENAMT(NAME1,NAME2,TYPE,ACCESS,FORCE))

INPUT ARGUMENTS:

NAMEI - INTEGER ARRAY; name of tree to rename or to
have one of its FCT entries replaced

NAME2 - INTEGER ARRAY; new name or name of tree having
the replacement FCT entry (this tree will be
deleted if ACCESS=1 or 2, or if it exists and
ACCESS=3 and FORCE is TRUE)

TYPE - INTEGER; see program description
ACCESS - INTEGER; see program description
FORCE - LOGICAL; see program description

FILES:

TI - tree information
TV - tree vector
TL - tree list
LI - logic information
LV - logic value
LL - logic list
FCT - file code table

SUBPROGRAMS REFERENCED:

DELETR, INSCHR, INSINT, INSLOG, INSPGM, INSRET, LLGENT,
LLGHDR, LLPENT, LLPHDR, LLSRCH, OCLOSE, OMOVE, OPENFX,
ORENAM, TLGENT, TLGHDR, TLPENT, TLPHDR, TLSRCH, TRMPUT

DIAGNOSTICS:

RENAMT will return with a false value for three reasons:

1). The tree to be renamed (or to have an FCT entry
replaced) does not exist.

2). The tree with the replacement FCT entry does not
exist (ACCESS:1 or 2).

3). A tree already exists with the same name and TYPE
but deletion of it is denied (ACCESS=3; FORCE=FALSE).
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SEE ALSO:

DELETR

HISTORY:

designed by Steven E. Haehn August 29, 1980

programmed by David J. Tipton October 31, 1980

7
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PROGRAM NAME: REPROJECT

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

REPROJECT enables a user to project a data set on
different eigenvectors after an EIGV or GNDV projection
routine has created a one-space or two-space display.
A list of eigen values appears and the user is asked
to choose one or two values.

PROGRAM USAGE:

User types in 'REPROJECT'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Check display code (DIGDC) to make sure a one- or
two-space display is stored.

Get OLPARS option number (CMGOTH) and make sure it is
equal to the option number of one of the EIGV or GNDV
commands. The option numbers of these eight routines
can be gotten by using SETOPT.

Check current data set; must be equal to data set in DI

header (CDSCHK).

Display set of eigenvalues from PV file (EIGPRT).

Ask user to choose one or two (SLTEIG).

Project the data (DSPROJ or LNPROJ).

Create display (CLSCAT or MICMAC).

Put up option list at user's terminal (MENU).

END
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FILES:

CM - communications LI - logic information
DI - display information TI - tree information
DV - display value TV - tree value
PV - projection vector HS - history
S1 - scratch 1 OLPARS option file
TL - tree list LL - logic list

OLPARS instrumentation

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CDSCHK, CLOSFX, CLSCAT, CMGCDS, CMGLOG, CMGOTH, DIGDC,
DIGHDI, ')SPROJ, EIGPRT, EQUALA, ERASE, GCLIST, INSINI,
INSRET, L.IGCOP, LNPROJ, MENU, MICMAC, QEXIT, OPENFX,
OPENTR, PROMPT, SETOPT, SLTEIG, TIGCOP, TIGET, TIGNAM,
TRMGE-&, TRMPUT

HISTORY:

designed by David BirnBaum September 20, 1978

programmed by Steven Haehn February 18, 1981

702



OLPARS Program Specifications
RESTRUCT

PROGRAM NAME: RESTRUCT

CATEGORY: Structure Analysis Command

PROGRAM DESCRIPTION:

RESTRUCT (restructure data set) relabels a class of
the current data set according to the boundary(s)
drawn on a one-spane or two-space plot. RESTRUCT
renames the class using the information found in one
of the four following displays:

ONE-SPACE DISPLAY TWO-SPACE DISPLAY

B
\ REMAINING 0

2 \ REGION U
FIRST N

LEFT CONVEX 2 D
RIGHT REGION \A

/ R
1 / Y

\ 2
- -- - - - - - - - - - - - - - - - - - - - - - - - -

2 1
3 \ SECOND B

2\ \ CONVEX 0
\ \ REGION U

MIDDLE 1 FIRST \ \ N
LEFT !RIGHT! CONVEX \ D

REGION \ REMAINING A
/ REGION I R
/3 11 Y

RESTRUCT presents a list of data classes displayed and
asks the user to choose one. RESTRUCT then asks the
user to input 2 or 3 unique four character node names.
Temporary files are then created and the vectors of the
data set being divided are sorted according to the
drawn boundaries.

If any new data class contains no vectors, RESTRUCT will
present a message informing the user of this, and then
check to see if enough non-empty nodes are left to be
legally added to the OLPARS data tree.
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If the display is two-space, RESTRUCT will not divide a
class correctly if:

(1) any boundary is not convex
(2) the so-called "convex point" is not on the convex

side of a boundary
(3) two boundaries intersect within the range of the

vectors being separated.

RESTRUCT checks to be sure that the projection being used

has been created by a structure analysis routine.

RESTRUCT creates new TI file entries for the new classes
and reinserts the vectors, now sorted by the new classes,
into the TV file, using the exact set of entries from
which the vectors came.

PROGRAM USAGE:

User types in 'RESTRUCT'.

USER INTERACTION:

See Algorithm

ALGORITHM / NOTES:

Call UIRSTR to

Make sure the projection being used has been created
by a structure analysis routine (CMGOPT).

Check to see that a one- or two-space display is
stored in the display files and that there are
boundaries (DIGDC,DIGHDI).

Display the list of lowest nodes (OBTCLS) and prompt
the user for the display symbol of one class to be
restructured (PROMPT, TRMGET).

Prompt the user for the new lowest node names
(PROMPT, TRMGET).

Check these names for legality (LGLNOD) and to make
sure that they are unique within the tree (UNIOND).

Get the boundary line segment endpoints and the convex
points for the boundary(s) from DV file (DVGVEC).

Open temporary files to store the vectors of the new
classes (OPNTMP).
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Get the projection vector(s) (PVGVEC).

IF (display is two-space) THEN

DO i=1,the total number of line segments

Compute a discriminant vector and a threshold
value (DSCVTH).

ENDDO

ENDIF

Get the TI file information for the class being
restructured (TIGCAP, TIGNAM).

DO i=1,number of vectors in the restructured class

Get the next vector (TVGVEC).

Determine which region the vector lies in
(EV1SP, EV2SP).

Place the vector in the proper temporary file
(TVPVEC).

Update a count if vectors in that temporary file.

ENDDO

Check for empty regions and display the proper message.

IF (the present class is not empty) THEN

Get entry table slots and entry numbers in the TI file
for the new nodes (GNXTAN). If there are not enough
print error message and return.

Create TI entries for the new nodes (CLNODE).

IF (this new node is not the first lowest node at this
parent) fix the number of children and lowest
nodes which lie at this parent (FIXKLV).

ENDIF

Store the vectors from the temporary files in the TV
(TVPVEC). Make sure to change the class symbols of the
vectors and to update the vector pointers of the new
nodes. The vectors should be stored in the same set of
TV entries that they came from.
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IF (not in excess measurement mode) THEN

Compute the means and covariances for the new nodes
and store in the TI file entries (TIPMN, TIPCOV).

ENDIF

Put up option list at user's terminal (MENU).

Er'D

FILES:

CM - communications file
DI - display information file
DV - display vector file
HS - history file
PV - projection vector file
TI - tree information file
TV - tree vector file
instrumentation file
option file

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLNODE, CLOSFX, CMNCOV, DIGHDI, DSCVTH, DVGVEC, ERASE,
EV1SP, EV2SP, FIXKLV, GNXTAN, INSINI, INSINT, INSRET,
MENU, OEXIT, OPNTMP, PVGENT, TIGCAP, TIGNAM, TIPCOV,
TIPMN, TRMPUT, TVGVEC, TVPVEC, UIRSTR

HISTORY:

designed by David Birnbaum October 10, 1978

programmed by Jill King February 13, 1981
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RODCLS

PROGRAM NAME: RODCLS

CATEGORY: Display File Access Routine

PROGRAM DESCRIPTION:

RODCLS looks through the ordered list of class display
characters in the Display Information (DI) file and
searches for the class symbol stored in 'DSCHAR'.
If the class symbol is found, RODCLS returns an index
to the display character, residing in the ordered list
of class display characters, that matched the character
stored in IDSCHAR', otherwise RODCLS return a zero.

PROGRAM USAGE:

INTEGER RODCLS

INDEX = RODCLS(FIDDI,DSCHAR)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file
DSCHAR - INTEGER; the class symbol for which to search

OUTPUT ARGUMENTS:

RODCLS - INTEGER; if 'DSCHAR' is found in the DI file
header, RODCLS is the index into the
ordered list of class display,
otherwise RODCLS is zero

FILES:

DI - display information

REFERENCED BY:

RANK

SUBPROGRAMS REFERENCED:

DIGROM, EQUALA, INSPGM, INSRET
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HISTORY:

designed by Kermit Klingbail April 10, 1978

programmed by Donna Morris Jan. ry 29, 1981
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PROGRAM NAME: RODISP

CATEGORY: Measurement Evaluation Routine

PROGRAM DESCRIPTION:

RODISP formats a tabular display and presents it to
the user. The display contains the results of the
various ranking options which are available to the
user in conjunction with the measurement evaluation
routines.

The discriminant values to be displayed will have
been sorted, by RSORTA or RSORTD, and stored in
entry 1 of the DI file. The rank option number,
in element 17 of the DI file header, determines
the title, header and line format (see Algorithm
/Notes).

PROGRAM USAGE:

CALL RODISP(FDCM,FDDI,PMODE,PGMNAM)

INPUT ARGUMENTS:

FDCM - INTEGER; the file descriptor of the CM file

FDDI - INTEGER; the file descriptor of the DI file

PMODE - INTEGER; the prompt mode

PGMNAM - INTEGER array; the name of the calling program.
this argument is used when
there is more than 1 page. if
PGMNAM = 0, the current option
name in the CM file will be
used instead.

USER INTERACTION:

If there are more lines to be displayed than fit on
the display, the user is asked if he wishes to see
the remaining values.
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ALGORITHM / NOTES:

RANK OPTION TITLE HEADER
NUMBER (I, J and N are variables stored

in the rank option parameters)

overall ranking
asterisk measurement value best best
flag number class classpair

2 a measurement ranking for class I
asterisk measurement value
flag number

3 :a measurement ranking for classpair I/J
asterisk measurement .,alue
flag number

4 a class ranking for measurement N
class value
symbol

5 a classpair ranking for measurement N
classpair value
symbol

FILES:

DI - display information
CM - communications

REFERENCED BY:

RANK, DSCRMEAS, PROBCONF

SUBPROGRAMS REFERENCED:

CMGSCN, DIGROE, DIGROH, DIGROI, ERASE, INSINT,
INSPGM, INSRET, PROMPT, TEXT, TRMGET, TRMPUT,
WRTNOW, WRTODS

HISTORY:

designed by Kermit Klingbail August 17, 1978

programmed by Donna Morris January 1, 1981
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RSORTA

PROGRAM NAME: RSORTA

CATEGORY: Measurement Evaluation Routine

PROGRAM DESCRIPTION:

Upon entry, BUFFER contains NUMBER pairs of words. The
first of each pair is a value and the second is a tag.
RSORTA sorts these pairs (in ascending order) based on
the value.

If FULSRT equals 'false', the minimum value/tag pair is
returned as the first entry of BUFFER. If FULSRT equals

'true', the entire list of pairs is sorted using the
partition sort ('quicksort') method as described by
Booth and Chien in a book entitled "Computing:
Fundamentals and Applications" (Hamilton Publishing Co.,
California, 1974, pp. 253-257), and by Knuth in a book
"The Art of Computer Programming" ("Volume 3 / Sorting
and Searching") (Addison - Wesley Publishing Co., Inc.,
1973, pP. 114-123).

PAIR BUFFER

Value a
S--------------------

Tag a
I--------------------

2 Value b
I-------------------

Tag b

N Value N

Tag N

I I I l I I I I I i I I I I 
' '  

I - ,

I--------------------
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PROGRAM USAGE:

CALL RSORTA(BUFFER,NUMBER,FULSRT)

INPUT ARGUMENTS:

BUFFER - REAL array; 2 * NUMBER words long containing
value/tag pairs to be sorted (see
picture)

NUMBER - INTEGER; the number of value/tag pairs to be
sorted

FULSRT - LOGICAL; if 'true', do a full sort; if 'false',
return the minimum value only

OUTPUT ARGUMENTS:

BUFFER - REAL array; contains sorted value/tag pairs

REFERENCED BY:

DSCRMEAS, PROBCONF, RANK, UNION

SEE ALSO:

RSORTD

HISTORY:

designed by Donna Morris April 7, 1978

programmed by Donna Morris January 1, 1981
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RSORTD

PROGRAM NAME: RSORTD

CATEGORY: Measurement Evaluation Routine

PROGRAM DESCRIPTION:

Upon entry, BUFFER contains NUMBER pairs of words. The
first of each pair is a value and the second is a tag.
RSORTD sorts these pairs (in descending order) based on
the value.

If FULSRT equals 'false', the maximum value/tag pair is
returned as the first entry of BUFFER. If FULSRT equals
'true', the entire list of pairs is sorted using the
partition sort ('quicksort') method as described by
Booth and Chien in a book entitled "Computing:
Fundamentals and Applications" (Hamilton Publishing Co.,
California, 1974, pp. 253-257), and by Knuth in a book
"The Art of Computer Programming" ("Volume 3 / Sorting
and Searching") (Addison - Wesley Publishing Co., Inc.,
1973, pp. 114-123).

PAIR BUFFER

1 :Value a
----------------------------

Tag a
a-----------------I

2 Value b
---------- !----

Tag b
-----------------------------

NValue N

Tag N

--------------a71a
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RSORTD

PROGRAM USAGE:

CALL RSORTD(BUFFER,NUMBER,FULSRT)

INPUT ARGUMENTS:

BUFFER - REAL array; 2 * NUMBER words long containing
value/tag pairs to be sorted (see
picture)

NUMBER - INTEGER; the number of value/tag pairs to be
sorted

FULSRT - LOGICAL; if 'true', do a full sort; if 'false',
return the maximum value only

OUTPUT ARGUMENTS:

BUFFER - REAL array; contains sorted value/tag pairs

REFERENCED BY:

DSCRMEAS, PROBCONF, RANK, UNION

SEE ALSO:

RSORTA

HISTORY:

designed by Donna Morris April 7, 1978

programmed by Donna Morris January 1, 1981
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PROGRAM NAME: RXINT

CATEGORY: Numerical Computation Algrithm

PROGRAM DESCRIPTION:

RXINT finds the intersection of any line with a

horizontal line.

PROGRAM USAGE:

CALL RXINT(CRNTPT,BNDYY,BNDYX,YCONST,XLOC)

INPUT ARGUMENTS:

CRNTPT - INTEGER; the current point in both
point arrays

BNDYY - REAL; the 'y' boundary point array

BNDYX - REAL; the 'x' boundary point array

YCONST - REAL; the 'y' screen coordinate,
either the maxium or minimum
'y' value

OUTPUT ARGUMENTS:

XLOC - REAL; the 'x' intersection point

ALGORITHM / NOTES:

Calculate the 'x' intersection point

First we want to fin the slope of the line.
The point slope form will be used.

(Y1 -Y2) = (X1 - X2)M where M is the slope

This breaks down to:

Y1 - Y2
--- --- = M

Xl - X2

The y - intercept form is now used to find
the y intercept.

Y = MX + B where B is the intercept
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Y2 MX2 + B

Y2 -MX2 =B

Now put the slope in for M:

(Y1 - Y2)
Y2 ------------ X2 =B

(X1 - X2)

Now find a common denominator:

X2Y1 - X2Y2
Y2 ------------ =B

X1 - X2

Multiply each term by the denominator:

Y2(X1 - X2) - X2Y1 - X2Y2

X1 -X2 X1 -X2

Distribute and add together:

Y2X1 - Y2X2 - X2Y1 + X2Y2
--------------------------------- B

X1 X2

Y2Xl - X2Y1

X1 - X2

Now fill in the equation Y =MX + B and
solve for x by substituting M, B, and Y:

M

Y2X1 - Y1X2
YC ------------

X1 - X2

Y1 Y2

X1 X2

Now invert the denominatior and multiply:

YC(Xl - X2) Y2Xl Y1X2 X1 - X2

Yl - Y2 Xl - X2 Y1 - Y2

Now cancel and add togther with common denominator:
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YC(X1 - X2) - Y2X1 + Y1X2

Y1 - Y2

This is now the dereived equation for the 'x' intercept.

Check the value of the result and set output
argument according to the size of the result

FILES:

Instrumentation file

REFERENCED BY:

REDRAW

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET

HISTORY:

designed by Mark Maginn September 18, 1980

programmed by Mark Maginn September 18, 1980
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RYINT

PROGRAM NAME: RYINT

CATEGORY: Numerical Computation A1grithm

PROGRAM DESCRIPTION:

RYINT finds the intersection of any line with a

vertical line.

PROGRAM USAGE:

CALL RYINT(CRNTPT,BNDYY,BNDYX,XCONST,YLOC)

INPUT ARGUMENTS:

CRNTPT - INTEGER; the current point in both
point arrays

BNDYY - REAL; the 'y' boundary point array

BNDYX - REAL; the 'x' boundary point array

XCONST - REAL; the 'x' screen coordinate,
either the maxium or minimum
'x' value

OUTPUT ARGUMENTS:

YLOC - REAL; the 'y' intersection point

ALGORITHM / NOTES:

Calculate the 'y' intersection point

First we want to fin the slope of the line.
The point slope form will be used.

(Y1 -Y2) = (X1 - X2)M where M is the slope

This breaks down to:

Y1 - Y2

X1- X2

The y - intercept form is now used to find
the y intercept.

Y MX + B where B is the intercept
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Y - MX = B

Now put the slope in for M:

(Y1 - Y2)
Y1------------X1 B

(X1 - X2)

Now find a common denominator:

X1Y1 - X1Y2
Y1-------------=B

X1 - X2

Multiply each term by the denominator:

Y1(X1 - X2) - XlYl -XlY2
------------------------------- B

X1 - X2 X1 - X2

Distribute and add together:

Y1X1 - Y1X2 - X1Yl + XlY2

X1 X2

XlY2 - X2Y1

X1 - X2

Now fill in the equation Y =MX + B by
by substituting M, B, and X:

Y1 - Y2 Y2Xl - Y1X2
-------------- (XC) - -----------

X1 - X2 X1 - X2

Add together because of common denominator:

(Y1 -Y2)XC + Y2Xl - Y1X2

X1 - X2

Thi3 is now the dereived equation for the 'y'
intercept.

Check the value of the result and set output
argument according to the size of the result

FILES:

Instrumentation file
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REFERENCED BY:

REDRAW

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET

HISTORY:
designed by Mark Maginn September 17, 1980

programmed by Mark Maginn September 17, 1980
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PROGRAM NAME: SICRDV

CATEGORY: Structure Analysis Command

PROGRAM DESCRIPTION:

S1CRDV allows a user to project the current data set
onto one coordinate. A one-space display is created
at the terminal. (NOTE, this program can be used in
'excess measurement mode.)

PROGRAM USAGE:

User types 'S1CRDV'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Ask user to select one projection coordinate

Enter this coordinate into the DI file.

Open display files.

Initialize DI, DV, PV and SI file headers (INITD).

For each vector, store the coordinate in DV file and
set up DI file entries (CRPROJ).

Create a micro or macro plot (MICMAC).

Put up option list at user's terminal (MENU).

END

FILES:

CM - communications HS - history
DI - display information TI - tree information
DV - display value TV - tree vector
PV - projection vector OLPARS option file
S1 - scratch 1 Instrumentation
TL - tree list

REFERENCED BY:

OLPARS user

721



OLPARS Program Specifications
SlC RDV

SUBPROGRAMS REFERENCED:

CLOSFX, CMGCDS, CMGOTH, CRPROJ, DIPHDI, ERASE,
INITD, INSINI, INSRET, MENU, MICMAC, OEXIT,
OPENFX, OPENTR, PROMPT, PVPENT, PVPHDR, TIGCOP,
TIGET, TRMGET, TRMPUT

SEE ALSO:

S2CRDV

HISTORY:

designed by David Birnbaum August 24I, 1978

programmed by Steven Haehn Oct. 16, 1980

722



OLPARS Program Specifications
S1EIGV

t PROGRAM NAME: S1EIGV

CATEGORY: Structure Analysis Command

PROGRAM DESCRIPTION:

S1EIGV projects the current data set onto a user-
chosen eigenvector.

PROGRAM USAGE:

User types in 'S1EIGV'

USER INTERACTION:

Done in subroutines.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Initialize DI, DV, PV, and SI file headers (INITD).

Eliminate any measurements (ELIMEA).

Compute eigenvalues and eigenvectors and insert
them into PV file (EIGNPV).

Ask user if he requires a printout of the eigen-
values and eigenvectors (EIGPRT).

Ask user to select one eigenvalue for use in the
projection (SLTEIG).

Project data set onto corresponding eigenvector
and store results in DV file (DSPROJ).

Create a one-dimensional micro or macro plot
(MICMAC).

Put up option list at user's terminal (MENU).

FILES:

CM - communications file
DI - display information
DV - display vector
PV - projection vector
SI - scratch 1
TI - tree information
TV - tree vector
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EIGPRT - eigenvalue listing

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

DSPROJ, EIGPR' EIGNPV, ERASE, INITD
MENU, MICMAC

HISTORY:

designed by David A. Birnbaum July 19, 1978

programmed by David J. Tipton December 4, 1980
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SIGBC

PROGRAM NAME: S1GBC

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SIGBC gets the bin counts for a class from the Si

file. (ONE SPACE PROJECTIONS ONLY)

PROGRAM USAGE:

CALL SIGBC(FDS1,ENTNO,NBINS,BINCNT)

INPUT ARGUMENTS:

FDS1 - INTEGER; the file descriptor of SI

NBINS - INTEGER; the number of bins
ENTNO - INTEGER; the entry number in SI

OUTPUT ARGUMENTS:

BINCNT - REAL array (NBINS); the bin counts
for a single class

FILES:

SI - scratch 1

REFERENCED BY:

MICROP, MACROP

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, TRMPUT

HISTORY:

designed by David Birnbaum July 7, 1978

programmed by Steven Haehn Oct. 1, 1980
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S1GHDR

PROGRAM NAME: S1GHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SlGHDR retrieves header elements of the Si file
when set up for one-space displays. S1GHDR is passed
the file descriptor of the S1 file and an information
array (INFO). The information array is both an input
and an output array. Non-negative values in INFO are
replaced with the item referred to by the INFO array
subscript (code). The codes are the same as in S1PHDR.

PROGRAM USAGE:

CALL SlGHDR(FID,INFO)

INPUT ARGUMENTS:

FID - INTEGER: the file descriptor of SI

INFO - INTEGER array (SINITM); array indicating which
items to retrieve, this
array is overwritten with
the values of the items
retrieved

FILES:

S1 - scratch 1

SUBPROGRAMS REFERENCED:

FGET,TRMPUT

HISTORY:

designed by Dave Birnbaum July 21, 1978

programmed by Donna Morris May 17,1979

726



OLPARS Program Specifications
SIPBC

PROGRAM NAME: S1PBC

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

S1PBC puts the bin counts for a class into the SI

file. (ONE SPACE PROJECTIONS ONLY)

PROGRAM USAGE:

CALL SIPBC(FDS1,ENTNO,NBINS,BINCNT)

INPUT ARGUMENTS:

FDS1 - INTEGER; the file descriptor of SI

NBINS - INTEGER; the number of bins

ENTNO - INTEGER; the entry number in SI

BINCNT - REAL array (NBINS); the bin counts
for a single class

FILES:

SI - scratch 1

REFERENCED BY:

MICROP, MACROP

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

HISTORY:

designed by David Birnbaum July 21, 1978

programmed by Steven Haehn Oct. 1, 1980
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S1PHDR

PROGRAM NAME: S1PHDR

CATEGORY Level II File Access Subroutine

PROGRAM DESCRIPTION:

S1PHDR stores elements in the one-space formatted S1
file header. S1PHDR is passed the file descriptor of
the S1 file and an information array (INFO). The
INFO array subscript represents the code of an item
that can be referenced by SlPHDR. A negative value
in the array indicates that the item specified by the
code (subscript) is not to be written. The codes are
as follows.

CODE INFO INSERTED INTO

1 Display Code

2 OLPARS Option Number

3 Number of Bins

4 Maximum Bin Count

PROGRAM USAGE:

CALL S1PHDR(FIDS1,INFO)

INPUT ARGUMENTS:

FIDS1 - INTEGER; the file descriptor of 51

INFO - INTEGER array (S1NITM); the information to be
stored

FILES:

S1 - scratch 1

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Dave Birnbaum July 21, ,1978

programmed by Donna Morris May 7,1979
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PROGRAM NAME: S2CRDV

CATEGORY: Structure Analysis Command

PROGRAM DESCRIPTION:

S2CRDV allows a user to project the current data set
onto two coordinates. A two-space display is created
at the terminal. This command can run in excessmeasurement mode.

PROGRAM USAGE:

User types in 'S2CRDV1.

USER INTERACTION:

The user is requested to choose two coordinate
(measurement) numbers to be used.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Ask user to select two coordinates to project on
(these are measurement numbers).

Initialize DI, DV, PV and S1 file headers (INITD).

For each vector in each lowest node, store those
coordinates that the user has specified in the
DV file and set up the DI file entries (CRPROJ).

Set up the DI and PV file headers.

Create a scatter or cluster plot (CLSCAT).

Put up option list at user's terminal (MENU).

END
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FILES:

CM - Communication File
DI - Display Information File
DV - Display Vector File
HS - History File (Indirectly Used)
OP - Option File (Indirectly Used)
PV - Projection Vector File
S1 - Scratch 1 File
TI - Tree Information File
TL - Tree List File (Indirectly Used)
TV - Tree Vector File

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLSCAT, CMGCDS, CMGOTH, CRPROJ, DIPHDI, ERASE,
INITD, INSINI, INSRET, MENU, OEXIT, OPENFX, OPENTRi,
PROMPT, PVPENT, PVPHDR, TIGCOP, TIGET, TRMGET, TRMPUT

HISTORY:

designed by Dave Birnbaum September 27, 1978

programmed by Donna Morris Septet" .r 10, 1980
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PROGRAM NAME: S2EIGV

CATEGORY: Structure Analysis Command

PROGRAM DESCRIPTION:

S2EIGV projects a data set onto a pair of eigen-
vectors for use in structure analysis. This
program is essentially a sequence of calls to
subprograms that carry out the work.

PROGRAM USAGE:

User types in 'S2EIGV'.

USER INTERACTION:

Done in the subprograms.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Set option in communications file and
initialize DI, DV, PV and Si file headers
(INITD).

Eliminate any measurements? (ELIMEA)

Compute eigenvalues and eigenvectors and insert
them into the PV file (EIGNPV).

Ask user if he desires a printout of the eigen-
values and eigenvectors (EIGPRT).

Ask user to select two eigenvalues for use in
the projection (SLTEIG).

Project data set onto eigenvectors corresponding
to selected eigenvalues and store results in the
DV file (DSPROJ).

Create a scatter or cluster plot (CLSCAT).

Put up option list at user's terminal (MENU).

REFERENCED BY:

OLPARS user.
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SUBPROGRAMS REFERENCED:

CLOSFX,CLSCAT,CMGCDS,DIPHDI,DSPROJ,DVPHDR,EIGNPV,
EIGPRT, ELIMEA,ERASE, INITD, MENU, OEXIT ,OPENFX ,OPENTR,
PVPHDR ,SLTEIG, TIGCOP ,TIGET,TRMPUT

HISTORY:

designed by Dave Birnbaum June 26, 1978

programmed by Donna Morris May 7,1979
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S2FSHP

PRCGRAM NAME: S2FSHP

CATEGORY: Structure Analysis Command

PROGRAM DESCRIPTION:

S2FSHP projects the selected data set on two Fisher
directions which correspond to two pairs of data
classes within the selected data set.

PROGRAM USAGE:

User types 'S2FSHP'.

USER INTERACTION:

The user is asked for the following information:

1. The first class pair.

2. The second class pair.

3. Scatter or covariance matrix option.

4. Whether or not to eliminate some measurements
from the computation, and the numbers of these
measurements.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Call UIS2FS to

Initialize DI, DV, PV and Si file headers (INITD).

Display the list of lowest nodes from the current data
set (SELCLS).

Request the first pair of nodes (SELCLS).

Request the second pair of nodes (SELCLS).

Scatter or covariance matrix option? (PROMPT).

Eliminate any measurements? (ELIMEA)

Compute Fisher discriminant for first pair of classes
(DCRIM).
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Compute Fisher discriminant for second pair of classes

(DCRIM).

Orthogonalize the two discriminants.

Store the discriminants in the PV file making sure the
pointers to the projection vectors are correct (PVPENT).

Project the data set (DSPROJ).

Moddfy the display flag symbols (MODDFS).

Create the two-space display (CLSCAT).

Put up option list at user's terminal (MENU).

END

FILES:

CM - communications file
DI - display information file
DV - display vector file
HS - history file
PV - projection vector
TI - tree information file
TV - tree vector file
instrumentation file
option file

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLSCAT, CMGCDS, DCRIM, DIPHDI, DSPROJ, ERASE, INSINI,
INSINT, INSRET, MENU, MODDFS, OEXIT, OPENFX, PVPENT,
TRMPUT, UIS2FS, $SQRT

HISTORY :

designed by David Birnbaum August 17, 1978

programmed by Jill King November 3, 1980
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PROGRAM NAME: SAVMAT

CATEGORY: TRANSFORMATION ROUTINE

PROGRAM DESCRIPTION:

SAVMAT may be called by Transformation Commands (NORMXFRM
and EIGNXFRM) to save a transformation matrix that was
used in a normalization or an eigenvector transformation.

PROGRAM USAGE:

CALL SAVMAT(FDSM,PMODE,TYPE,NDIM,MATRIX)

INPUT ARGUMENTS:

FDSM - INTEGER; the file iescriptor of the SM file

PMODE - INTEGER; the prompt mode

TYPE - INTEGER; the type of transformation which was
performed to get the resulting matrix.
a -1 indicates a normalization
transformation; a positive value
represents the number of eigenvalues
used in an eigen transformation.

NDIM - INTEGER; the dimensionality of the vectors in

the matrix to be saved

MATRIX - REAL(50,50); the matrix to be saved

USER INTERACTION:

The user is asked if s(he) wants to save a transformation
matrix. If the user responds with 'Y' (for yes), s(he)
is then asked to assign a name to the transformation
matrix to be saved. The matrix is then stored in the
SM file and all the links and header information are
updated. If the user indicates that s(he) does not
want to save a matrix, SAVMAT returns to the calling
program. It is therefore assumed that calling SAVMAT
will be the last thing a Transformation Command does
before calling the menu.
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FILES:

SM - Saved Matrix File

REFERENCED BY:

EIGNXFRM, NORMXFRM

SUBPROGRAMS REFERENCED:

EQUALA, GNSMAE, IDCHK, INSINT, INSPGM, INSRET, PROMPT
SMGHDR, SMGLNK, SMGMDS, SMPENT, SMPHDR, SMPLNK, SMPMDS
TRMGET, TRMPUT

DIAGNOSTICS:

If there is no available space in the SM file,
SAVMAT will give an error message and return to
the calling routine. If the user enters an
invalid matrix name, or if the name entered
already exists in the SM file, SAVMAT will give
an error message and prompt the user for another
name.

HISTORY:

designed by Donna Morris March 15, 1981

programmed by Donna Morris March 15, 1981
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PROGRAM NAME: SBUPMC

CATEGORY: Utilities Subroutine

PROGRAM DESCRIPTION:

SBUPMC traverses a data tree, 'subtracting' the mean
and covariance arrays of the deleted node from all of
the node's ancestors. Also, the total number of
vectors at the ancestors is adjusted. This routine is
used when a data tree node is deleted.

PROGRAM USAGE:

CALL SBUPMC(FDTI,ET,NODSLT)

INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

ET - INTEGER array (TABSIZ); the TI file entry
table

NODSLT - INTEGER; the slot number of the node whose
mean and covariance arrays must be
subtracted from its ancestor nodes

FILES:

TI - tree information file

instrumentation file

REFERENCED BY:

REARR

SUBPROGRAMS REFERENCED:

INSINT, INSPGM, INSRET, SUBMNC, TIGCOP, TIGCOV
TIGHDR, TIGMN

HISTORY:

designed by Jill King May 13, 1981

programmed by Jill King May 13, 1981
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SCALRET

PROGRAM NAME: SCALRET

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

SCALRET allows the user, upon completion of one
or several zooming operations, to return to the
display with the original x- and y- ranges.

PROGRAM USAGE:

User types in 'SCALRET'.

ALGORITHM / NOTES:

Get original min,max values from DI header and
store them as current min,max values (DIGMAX, DIPMAX).

Get the display code, zoom flag, and type of
scaling flag from the DI header (Make sure
code represents a one- or two-space display.)

Set display flag in DV header to 0 (i.e. new
screen coordinates must be computed)(DVPHDR).

Set the zoom flag to no - zoom.

Set the type of scaling flag to equal square.

IF (the old display code was for a two-space display)

Put up two-space display (CLSCAT).

ELSE

Obtain the prompt flag

Put up a one-space display (MICMAC).

ENDIF

Put up option list at user's terminal (MENU).

END
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REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CLSCAT, CMGOTH, DIGHDI, DIGMAX, DIPHDI,
DIPMAX, DVPHDR, ERASE, INSINI, INSINT, INSRET,
MENU, MICMAC, OEXIT, OPENFX, TRMPUT

HISTORY:

designed by David Birnbaum August 24, 1978

programmed by Mark Maginn October 9, 1980
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SCALZM

PROGRAM NAME: SCALZM

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

SCALZM determines whether the display is a one or
two space display, then calls the corresponding
calculation routine to do the zooming if the
diplay is a valid one or two space display.

PROGRAM USAGE:

User types in 'SCALZM'.

USER INTERACTION: NONE

ALGORITHM / NOTES:

Obtain the display code, dimensionality, number of
bins, scale type, and the status of hte zoom flag
from the DI header (DIGHDI).

Obtain screen coordinate information (DIGMAX).

IF ( display code indicates that it is not a one -

or two space display) THEN

Print message and exit the program.
ELSEIF( display code indicates that it is a two -

space display) THEN

call two space calculation routine (ZOM2SP).

ELSE( it was a one space display)

call one space calculation routine (ZOM1SP).

ENDIF

Put up option list at user's terminal (MENU).

END
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FILES:

CM - communications file
DI - display information
DV - display value
PV - projection file
SI - scracth 1 file
Instrumentation file
History file
Option file

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

CLOSFX, CMGSCN, DIGHDI, DIGMAX, INSFLT,INSINI, INSINT
INSRET, MENU, OEXIT, TRMPUT, ZOM1SP, ZOM2SP

HISTORY:

designed by Steve Haehn October 3, 1978

programmed by Mark Maginn October 3, 1980
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SCAT

PROGRAM NAME: SCAT

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

After a data set or a set of vectors at a logic node is
projected on to a pair of projection vectors, SCAT is
called to produce a scatter plot. SCAT computes the
scatter screen coordinates of each vector, stores them
in the DV file and displays the class symbol of that
vector at the terminal screen.

PROGRAM USAGE:

CALL SCAT(FIDDI,FIDDV,ISCREN)

INPUT ARGUMENTS:

FIDDI - INTEGER; the file descriptor of the DI file

FIDDV - INTEGER; the file descriptor of the DV file

ISCREN - INTEGER array (SC2NUM); the set of two-space
screen coordinates

ALGORITHM / NOTES:

Get original min/max values, number of classes,
and type of scaling from DI file (DIGMAX,DIGHDI).

Compute the X and Y ranges (depending on whether
the type of scaling is SQUARE or RECTANGULAR) to
be used in the calculation of screen coordinates.

Rewrite the current min/max values so that they
reflect the type of scaling being used.

IF (screen coordinate flag from DV header is off)
THEN

Obtain pointers to decision boundary points

(DIGHDI)

IF (there are any decision boundaries) THEN

Recompute the screen coordinates for the boundary.

ENDIF
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DO WHILE (there are more classes)

Get next class from DI file (DIGENT).

Compute scatter screen coordinates for the
mean vector and store in DV.

IF (class is ON) THEN

DO WHILE (there are more vectors in
the class)

Get next vector.

Compute and store in DV the scatter
screen coordinates.

IF (both screen coordinates are > 0)
THEN

Send display symbol to terminal via

MARK

ENDIF

ENDDO

ELSE

DO WHILE (there are more vectors in
the class)

Cet next vector

Compute and store in DV the scatter
screen coordinates.

iND DO

END IF

E NDDO
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ELSE

DO WHILE (there are more classes)

Get next class from DI file.

IF (class is ON) THEN

DO WHILE (there are more vectors in)
the class)

Get next vector fr om DV.

IF (bcth screen coordinates are > 0)
THEN

Send display symbol to terminal

via MARK

ENDIF

ENDDO

EN DIF

ENDDO

ENDIF

Set screen coordinate flag to ON.

RET UR N

FI LES

DI - di splay information
DV - display value

REFERENCED BY:

CLSCA T

SU BPROGRAMS REFE RENCE D:

DIGENT, DIGMAX, DVGHDR, DVGVEC, DVPHDR, DVPVEC, MARK
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SEE ALSO:

CLUS

HISTORY:

designed by David Birnbaum July 17, 1978

programmed by David Tipton MAY 30, 1979
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SCATR

PROGRAM NAME: SCATR

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

SCATR computes a new screen coordinate from a given
data value. If the projected value is outside of the
'window', 'scatr' is set to zero, otherwise 'scatr'
obtans a valid screen coordinate value.

PROGRAM USAGE:

INTEGER SCATR

N = SCATR (PV, MINV, MAXV, RANGE, WIDTH, BCOORD)

INPUT ARGUMENTS:

PV - REAL; projected value

MINV - REAL; minimum projected value that can be
dislayed

MAXV - REAL; maximum projected value that can be
displayed

RANGE - REAL; the range to use for scaling

WIDTH - REAL; display units of the axis upon which
the screen coordinate being computed
lies

BCOORD - REAL; data coordinate (x or y) of bottom of
display rectangl plus 1

ALGORITHM / NOTES:

Find where the projection value lies

IF( pv .LT. minimum .OR. pv .GT. maximumM) THEN

'scatr' zero
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ELSEIF( range equals zero) THEN

'scatr' = bottom coord. + width
ELSE

compute the scatter plot screen coordinate value

ENDIF

REFERENCED BY:

REDRAW, CLUS, SCAT, CNT1SP

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET

HISTORY:

designed by David Tipton May 30, 1979

programmed by David Tipton May 30, 1979
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SEARCH

PROGRAM NAME: SEARCH

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

SEARCH searches the file code table for a given filename.
If the filename is found, the file code (Fcd) is
returned. Otherwise, if the filename is not found,
Fcd is set to zero.

PROGRAM USAGE:

LOGICAL SEARCH

IF (SEARCH(FID,NAME,FCD))

INPUT ARGUMENTS:

FID - INTEGER; file descriptor of the file code table

NAME - LOGICAL*1 ARRAY; filename for which to search

OUTPUT ARGUMENTS:

FCD - INTEGER; the file code of the entry 'NAME'
(if found) in the file code table

ALGORITHM / NOTES:

SEARCH returns a true value if the given filename exists
in the file code table, and a false value if the filename
does not exist in the file code table. The file code
table must be opened by the calling program.

FILES:

FCT - File Code Table

REFERENCED BY:

OCREAT

SUBPROGRAMS REFERENCED:

FCGHDR ,FCGENT, EQUALS
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I HISTORY:

designed by Donna Morris March 3,1979

programmed by Donna Morris March 8,1979

749

L'



OLPARS Program Specifications
SELCLS

PROGRAM NAME: SELCLS

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

SELCLS sends to the terminal a list of node
names which it labels 'CLASS SELECT LIST'.
It then accepts from the user his choice
of classes, entered as a string of class
symbols. SELCLS verifies that each symbol
entered exists in the 'CLASS SELECT LIST'.
It then outputs a list of indices that shows
the position within the 'CLASS SELECT LIST' of
each node name that corresponds with a chosen
class symbol.

PROGRAM USAGE:

INTEGER SELCLS

REPLY = SELCLS(NAMLST, NUMNAM, INDLST, NUMIND)
note: SELCLS returns with the same value
received from its call to TRMGET, i. e.

QUIT, HELP, or 'I' if successful.

INPUT ARGUMENTS:

NAMLST - INTEGER ARRAY (2 DIMENSIONA )
(i. e. NAMLST(NODLEN, MAXCLS)5 the list
of node names to be displayed as the
'CLASS SELECT LIST'

NUMNAM - INTEGER; the number of node names in
NAMLST

OUTPUT ARGUMENTS:

INDLST - INTEGER ARRAY; (i.e. INDLST(MAXCLS))
the list of indices returned by SELCLS

NUMIND - INTEGER; the number of indices returned
in INDLST
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USER INTERACTION:

Assume the 'CLASS SELECT LIST' is as follows:
axyz buvw crst dopq elmn fijk gfgh

The user has a choice of three ways of entering
class symbols:
1). a string of class symbols (e.g. 'abdfg')
2). a string of class symbols preceded by a

minus sign meaning 'I want every nodE
in the 'CLASS SELECT LIST' except these'
(e.g. '-ce' equals 'abdfg')

3). a star (a t*' with no other characters),
represents all nodes in the 'CLASS
SELECT LIST' (e.g. '*' equals 'abcdefg')

ALGORITHM / NOTES:

Print out the 'CLASS SELECT LIST' on the
terminal (TRMPUT).

Accept user input (TRMGET).

Return all indices if '*' is the only character.

Check for '-'.

Verify that symbols entered belong to the 'CLASS
SELECT LIST'.

IF (a minus sign was NOT entered) THEN

Match user input with 'CLASS SELECT LIST' and

load matched positions in index list (INDLST).

ELSE

Match symbols of 'CLASS SELECT LIST' with
symbols following minus sign. Load index
list only when a symbol does NOT match.

ENDIF

NUMIND number of indices in INDLST.

REFERENCED BY:

COMNOD
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SUBPROGRAMS REFERENCED:

EQUALA, FLUSHT, INSCHR, INSPGM, INSRET
TRMGET, TRMPUT

HISTORY:

designed by David J. Tipton October 31, 1980

programmed by David J. Tipton October 31, 1980
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PROGRAM NAME: SELECT

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

SELECT gives the user the ability to determine which
class symbols are to be displayed at the OLPARS user's
terminal, in a one- or two-space display.

PROGRAM USAGE:

User types in 'SELECT'.

USER INTERACTION:

User specifies (via class display symbol) the classes
to be displayed.

ALGORITHM / NOTES:

Ask user for classes to be displayed.(OBTCLS)

Display the classes requested.

Put up option list.

NOTE

Classes to be displayed are typed on a single line
with no spaces (e.g., 'abc... '). For classes 'not' to
be displayed, the user places a minus sign ('-')
before the list of class symbols (e.g., '-abc...').

FILES:

DI - display information
DV - display value
CM - communications
PV - projection vector
31 - sc-atch 1 (for one-space only)

REFERENCED BY:

OLPARS user
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SUBPROGRAMS REFERENCED:

CLOSFX, CLSCAT, CMGOTH, DIGENT, DIGHDI, DIPENT,
EQUALA, ERASE, INSINI, INSINT, INSLOG, INSRET,
MENU, MICMAC, OBTCLS, OEXIT, OPENFX, TRMPUT

SEE ALSO:

INTENSIFY

HISTORY:

designed by Steve Haehn October 2, 1978

programmed by Donna Morris August 15, 1979
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SETDS

PROGRAM NAME: SETDS

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

SETDS sets the current data set structure within the
communications file with a user-defined value. (i.e,
it puts a tree name/node name pair, representing the
current data set being worked upon during an OLPARS
user's session, along with the data set dimensionality,
data set node pointer, and data tree file codes,
into the CM file.)

PROGRAM USAGE:

User types in 'SETDS'.

USER INTERACTION:

The user is prompted for a treename and a node name.
If either does not exist within OLPARS, the user
will be prompted for another value of each. If a
colon is typed before the treename, the node name
will not be asked for. The senior node will be
used.

ALGORITHM / NOTES:

Erase the terminal screen.

REPEAT.

Ask user for new data set name
(tree name and node name).

IF (tree does not exist) THEN

Tell user 'tree not found'.

ENDIF

UNTIL(tree is found or user quits)

Retrieve Tree header information.
(used to traverse tree structure)
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REPEAT

Ask user for node name portion of the
current data set if the senior node
was not indicated in the tree prompt.

Search for the node.

IF (the node was nonexistent) THEN

Tell user 'node not in tree'.

ENDIF

UNTIL(node name is found or user quits)

Retrieve file codes from the TL file.

Place current data set info. into the CM file.

Show user the option list.

END

FILES:

CM - communications Instrumentation file
TI - user tree info. file
TL - tree list
HS - history
OLPARS option file

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

ERASE, EQUALA, PROMPT, TRMGET, TLSRCH, OPENFX,
CMPCDS, TISRCH, MENU, TIGENT

HISTORY:

designed by Steven Haehn May 22, 1978

programmed by Steven Haehn Sept. 13, 1979
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SETLOG

PROGRAM NAME: SETLOG

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

SETLOG takes an existing logic tree and makes it the
current logic tree(restores old logic).

PROGRAM USAGE:

User types in 'SETLOG'.

USER INTERACTION:

The user is asked for the name of the logic tree he wants
to be the current logic tree.

ALGORITHM / NOTES:

Ask user for the name of an existing logic tree that he

wants to make the current logic tree.

IF (the logic tree does not exist) THEN

Tell the user that the tree does not exist.

Prompt the user again.

ELSE

Get the LI and LV file codes.
Get the number of incomplete logic nodes.
Put the logic name, LI , LV file codes and the
number of incomplete logic nodes in the CM file.

ENDIF

Display the options list.

END

FILES:

CM - communications
LI - logic information
LL - logic list

REFERENCED BY:

OLPARS user
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SUBPROGRAMS REFERENCED:

CLOSFX, CMGOTH, INSINI, INSRET, LGLTRE, MENU, QEXIT
OPENFX, OPENTR, PROMPT, TRMGET, TRMPUT

SEE ALSO:

NAMELOG

HISTORY:

designed by Steven Haehn August 2, 1978

programmed by Mark Maginn July 17, 1980
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S, tiOPT

PROGRAM NAME: SETOPT

CATEGORY: Communication File Access Routine
(system dependent)

PROGRAM DESCRIPTION:

SETOPT obtains the option number of a program from the
OLPARS options file. SETOPT opens the options file,
using a "system open" subroutine, and searches for the
giver, program name. If the name is found, SETOPT
obtains the name's corresponding option number.
If the name is not found, SETOPT returns the option
number of the program 'ANYTHING'.

When the PUTCM (put into CM file) flag is set to 'true,'
SETOPT will place the option number and the corresponding
option name in the commmunication file (referenced by
FIDCM, the CM file descriptor). Whether or not the
PUTCM flag is set to 'true', SETOPT always returnsthe option number to its calling program.

PROGRAM USAGE:

INTEGER SETOPT

OPTNO SETOPT(FIDCM,PGMNAM,PUTCM)

INPUT ARGUMEN.3:

FIDCM - INTEGER; file descriptor of the CM file
PUTCM - LOGICAL; put-option-into-CM-file flag

PGMNAM - LOGICAL *1 ARRAY (10); the program name

FILES:

CM - communications
OLPARS option file (OPTION.OLP)

SUBPROGRAMS REFERENCED:

CMPOTH, EQUALS, FGET, OEXIT, OPENBL, PACKW, TRMPUT
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SEE ALSO:

MENU

HISTORY:

designed by Steve Haehn June 28, 1978

programmed by Donna Morris August 27, 1979
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PROGRAM NAME: SETUP

CATEGORY: Logic Design Routine (system dependent)

PROGRAM DESCRi ION:

SETUP is called by all Li and L2 logic design routines
to check the current data set and current logic and to
obtain necessary information from the user. If there
is more than one incomplete logic node, it asks the
user to specify which node is to be used. For those
logic routines that perform computations on means
or covariances, SETUP asks if all the vectors in
the data class(es) (classes that lie at the incomplete
logic node) are to be used in the computation or just
those vectors falling at the logic node.

PROGRAM USAGE:

LOGICAL SETUP

IF (SETUP(FDCM,COMAND,ALLVEC,NODNUM,CLIST,NOCLS,ENTAB,
FDLI,FDLV,FDTI,FDTV,LOGNAM))

INPUT ARGUMENTS:

FDCM - INTEGER; the file descriptor of the CM file

COMAND - LOGICAL *1 array(CMDLEN); the name of the
calling command

ALLVEC - LOGICAL; TRUE means to ask the question con-
cerning all vectors, FALSE means
do not ask the question

OUTPUT ARGUMENTS:

ALLVEC - LOGICAL; TRUE means all vectors, FALSE means
only vectors at logic node

NODNUM - INTEGER; the logic node number on which to
operate

CLIST - INTEGER array(MAXCLS); the list of classes
(slot numbers) that lie at logic node
'NODNUM'
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NOCLS - INTEGER; number of classes in 'CLIST'

ENTAB - INTEGER array(TABSIZ); the entry table of the
current data set

FDLI - INTEGER; logic information file descriptor

FDLV - INTEGER; logic value file descriptor

FDTI - INTEGER; tree information file descriptor

FDTV - INTEGER; tree value file descriptor

LOGNAM - INTEGER array(TRELEN); most recent logic
evaluated on current data set

USER INTERACTION:

User is asked for:

o An incomplete logic node number (if there is
more than one).

o Whether to use all vectors of a class or just
those that fall at the logic node.

ALGORITHM / NOTES:

SETUP = .FALSE.

Get current logi2 from CM file (CMGLOG).

Get current data set from CM file (CMGCDS).

Open logic and data set files (OPENTR).

IF (current logic or current data set does not, exists)
THEN

Print error message to user.

ELSEIF (design set from current logic is not the same
as current dta set) THEN

Print error message to user.
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ELSEIF (last logic run on the data set was not the
current logic (TVGHDR)) THEN

Print error message - tell user that the last
logic applied to the data set was not the current
logic. In order to proceed, the user must evaluate
the current data set by the current logic.

ELSEIF (there has been a change in the data as denoted
in the TV header) THEN

Print error message - tell user logic can no
longer be used on that data set due to a change
in the data set.

ELSE

Display a list of incomplete logic nodes (GETLST).

REPEAT

Prompt for an incomplete logic node number.

UNTIL (a correct incomplete logic node number is
entered or user quits).

Insert logic node number as current logic node
in LI file header (LIPCOP).

Insert option number in LI file entry (SETOPT,
LIPLOG).

Get a list of classes at the incomplete logic node

(GCLIST).

IF (ALLVEC = TRUE) THEN

Ask user to specify all vectors of the classes
or just those that fall at the logic node.

Set ALLVEC accordingly.

ENDIF

ENDIF

RETURN
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FILES:

CM - communications

LI - logic information
LV - logic value
TI - tree information
TV - tree vector

REFERENCED BY:

All LI, L2 routines

SUBPROGRAMS REFERENCED:

CMGCDS, CMGLOG, CMGOTH, EQUALA, GCLIST,
GETLST, GLONOD, INSPGM, INSRET, LIGDSN, LIPCOP,
LIPLOG, OPENTR, PROMPT, SETOPT, TIGET, TIGNAM,
TRMGET, TRMPUT, TVGHDR

DIAGNOSTICS:

If SETUP = .FALSE., the calling program quits.

HISTORY:

designed by David BirnBaum September 11, 1978

programmed by Steven Haehn Nov. 23, 1980
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PROGRAM NAME: SLCTMEAS

CATEGORY: Measurement Evaluation Command (subsidiary)

PROGRAM DESCRIPTION:

SLCTMEAS checks to see that the DI file is in rank
order format and that the current data set name in
the DI and CM files are the same. The user is then
asked if he wishes to enter a threshold value or
specific measurements.

If a threshold is entered, it is compared to all the
ranked measurement values; those measurements whose
value is greater (if DSCRMEAS is the command creating
the display) or less than (if PROBCONF is the command
creating the display) the threshold are "selected" or
"aster isked ."

If individual measurements are specified, then the
asterisk flag for these measurements is set if
currently unset, or unset if currently set.

Finally, RODISP is called to display the ranked
values according to the rank options specified in
the DI file.

PROGRAM USAGE:

User types in 'SLCTMEAS'.

USER INTERACTION:

The user is asked if he wants to select a threshold value
or specific measurements. Depending upon which he
selects, he is prompted for those values.

FILES:

BLOCK I/O RECORD I/O

HS - history terminal
CM - communication instru.dat
DI - display information
OPTION.OLP - option file

REFERENCED BY:

OLPARS user.
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SUBPROGRAMS REFERENCED:

CDSCHK, CMGCDS, CMGOTH, DIGROE, DIGROH, DIGROI,
DIPROI, ERASE, INSFLT, INSINI, INSINT, INSRET,
MENU, OEXIT, OPENFX, PROMPT, RODISP, TRMGET, TRMPUT

DIAGNOSTICS:

If the user wishes to enter a threshold, the ranked
values in the DI file must be measurement numbers,
that is, the type of ranking in the DI file must be
either (1) overall, (2) measurement by class, or (3)
measurement by class pair. SLCTMEAS will exit if the
type of ranking is not 1, 2, or 3. If the user wishes
to enter specific measurements, the type of ranking
is unimportant, but if the type of ranking is not 1,
2, or 3, the user will receive a message saying that
the current display will not indicate which
measurements have been selected.

HISTORY:

designed by Kermit Klingbail April 10, 1978

programmed by Donna Morris December 29, 1981
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SLTEIG

PROGRAM NAME: SLTEIG

CATEGORY: Display, Projection Vector File Access Routine

PROGRAM DESCRIPTION:

SLTEIG is passed the file descriptor's of the DI and PV
file and a flag (ONETWO) indicating one- or two-space.
It asks the user to select one or two eigenvalues
depending on whether a one-space or two-space display
is going to be presented. SLTEIG sets the necessary
pointers to the selected vectors in the DI and PV files.
If the value of SLTEIG is TRUE, the calling routine
quits.

PROGRAM USAGE:

LOGICAL SLTEIG

IF(SLTEIG(FIDCM,FIDDI,FIDPV,ONETWO))

INPUT ARGUMENTS:

FIDCM - INTEGER; the file descriptor of the CM file

FIDDI - INTEGER; the file descriptor of the DI file

FIDPV - INTEGER; the file descriptor of the PV file

ONETWO - INTEGER; 1 stands for one-space, 2 stands
for two-space

ALGORITHM / NOTES:

Ask user to select one or two eigenvalues (PROMPT).

IF (user gives correct response) THEN

Set the number of projection vectors in the
PV file header (PVPHDR).

Set pointers in elements 17 and 18 of PV file
header (PVPHDR).

Set pointers to these vectors in the DI file
header (DIPHDI).
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ELSE

Again, ask user to select one or two eigenvalues.

ENDIF

RETURN

FILES:

CM - communications file
DI - display information
PV - projection vector

REFERENCED BY:

S2EIGV, S2EIGV, LIEIGV, L2EIGV

SUBPROGRAMS REFERENCED:

DIPHDI, PROMPT, TRMGET, PVPHDR, PVGHDR

HISTORY:

designed by Dave Birnbaum September 6, 1978

programmed by Donna Morris May 24,1 97 9
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SMGENT

PROGRAM NAME: SMGENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SMGENT gets an entry from the Saved Transformation Matrix
(SM) file.

PROGRAM USAGE:

CALL SMGENT(FDSM,ENTNO,NDIM,LNKPTR,VECTOR)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

ENTNO - INTEGER; the entry number of the vector being
retrieved from the SM file

NDIM - INTEGER; the dimensionality of the matrix to
be retrieved from the SM file

OUTPUT ARGUMENTS:

LNKPTR - INTEGER; the link pointer to the next vector
of the matrix

VECTOR - REAL array (NDIM); the saved vector to be
retrieved from the SM file

FILES:

SM - the saved transformation matrix file
instrumentation file

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, TRMPUT

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King March 3, 1981
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PROGRAM NAME: SMGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SMGHDHR retrieves the first portion of the header from
the Saved Transformation Matrix (SM) file.

PROGRAM USAGE:

CALL SMGHDR(FDSM,NSMTRX,PTRHED,PTREND,NVECS)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

OUTPUT ARGUMENTS:

NSMTRX - INTEGER; the number of saved matrices

PTRHED - INTEGER; the pointer to the head of the free
list

PTREND - INTEGER; the poirter to the end of the free list

NVECS - INTEGER; the number of vectors in the SM file

FILES:

SM - savet transformation matrix
instrumentation file

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, TRMPUT

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King March 3, 1981
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SMGLNK

PROGRAM NAME: SMGLNK

CATEGORY: LEVEL II FILE ACCESS SUBROUTINE

PROGRAM DESCRIPTION:
SMGLNK reads the link pointer from a Saved

Transformation Matrix %SM) file entry.

PROGRAM USAGE:

INTEGER SMGLNK

N = SMGLNK (FDSM, ENTNO, LNKPTR)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

ENTNO - INTEGER; the entry number of the vector 4hose
link pointer is to be read

OUTPUT ARGUMENTS:

LNKPTR - INTEGER; the link pointer value to be read

SMGLNK - INTEGER; indicates the successfulness of the

program's completion

FILES:

SM - saved transformation matrix file

instrumentation file

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, TRMPUT

HISTORY:

designed by Jill King March 16,1981

programmed by Jill King March 16,1981
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SMGMDS

PROGRAM NAME: SMGMDS

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SMGMDS retrieves the matrix description information from
the Saved Transformation Matrix (SM) file.

PROGRAM USAGE:

CALL SMGMDS(FDSM,ENTNO,MATNAM,TYPE,NDIM,MATPTR)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

ENTNO - INTEGER; the entry number of the matrix
description information

OUTPUT ARGUMENTS:

MATNAM - INTEGER array (TRELEN); the name of the saved
transformation matrix

TYPE - INTEGER; the type of transformation which was
performed to get the resulting matrix. A
-1 indicates a normal transformation; a
positive value indicates an eigenvector
transformation where the value represents
the number of eigenvalues used.

NDIM - INTEGER; the dimensionality of the saved matrix

MATPTR - INTEGER; pointer to first vector of saved matrix

FILES:

SM - saved transformation matrix
instrumentation file

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, PACKW, TRMPUT

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King March 3, 1981
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PROGRAM NAME: SMPENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SMPENT writes an entry into the saved

transformation matrix (SM) file.

PROGRAM USAGE:

CALL SMPENT(FDSM,ENTNO,NDIM,LNKPTR,VECTOR)

INPUT APGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

ENTNO - INTEGER; the entry number of the vector to be
saved in the SM file

NDIM - INTEGER; the dimensionality of the matrix to be
saved in the SM file

LNKPTR - INTEGER; the link pointer to the next vector of
the matrix

VECTOR - REAL array (NDIM); the vector to be saved in
the SM file

FILES:

SM - saved transformation matrix file
instrumentation file

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King March 3, 1981
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SM PH DR

PROGRAM NAME: SMPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SMPHDR writes the first portion of the header into the
Saved Transformation Matrix (SM) file.

PROGRAM USAGE:

CALL SMPHDR(FDSM,NSMTRX,PTRHED,PTREND,NVECS)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

NSMTRX - INTEGER; the number of saved matrices in the
SM file

PTRHED - INTEGER; the pointer to the head of the free
list

PTREND - INTEGER; the pointer to the end of the free list

NVECS - INTEGER; the number of vectors in the SM file

FILES:

SM - saved transformation matrix file
instrumentation file

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King March 3, 1981
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SMPL1NK

PROGRAM NAME: SMPLNK

CATEGORY: LEVEL II FILE ACCESS SUBROUTINE

PROGRAM DESCRIPTION:

SMPLNK writes the link pointer to the Saved
Transformation Matrix (SM) file entry.

PROGRAM USAGE:

CALL SMPLNK (FDSM. ENTNO, LNKPTR)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

ENTNO - INTEGER; the entry number of the vector whose
link pointer is being written

LNKPTR - INTEGER; the link pointer value to be written

FILES:
SM - saved transformation matrix file
instrumentation file

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET

HISTORY:

designed by Jill King March 13,1981

programmed by Jill King March 13,1981
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SM PM DS

PROGRAM NAME: SMPMDS

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

SMPMDS writes the matrix description information into

the saved transformation matrix (SM) file header.

PROGRAM USAGE:

CALL SMPMDS(FDSM,ENTNO,MATNAM,TYPE,NDIM,MATPTR)

INPUT ARGUMENTS:

FDSM - INTEGER; the file descriptor of the SM file

ENTNC - INTEGER; the entry number of the matrix
description information

MATNAM - INTEGER array (TRELEN); the name cf the saved
transformation matrix

TYPE - INTEGER; the type of transformation which was
performed to get the resulting matrix. A
-1 indicates a normal transformation; a
positive value indicates an eigenvector
transformation where the value represents
the number of eigenvalues used.

ND .. 1 - INTEGER; the dimensionality of the saved matrix

MATPTR - INTEGER; the pointer to the first vector of the
saved matrix

FILES:

SM - saved transformation matrix file
instrumentation file

SUBPROGRAMS REFERENCED:

FPUT, INSPGM, INSRET, ITREAL

HISTORY:

designed by David Birnbaum September 30, 1978

programmed by Jill King March 3, 1981
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SORT

PROGRAM NAME: SORT

CATEGORY: Support Routine

PROGRAM DESCRIPTION:

SORT returns the descending order pointers (array

positions) of the elements of a real array.

PROGRAM USAGE:

CALL SORT(NSORTD,SIZE,ORDER)

INPUT ARGUMENTS:

NSORTD - REAL array; the array for which pointers are
returned

SIZE - INTEGER; the size of the array

OUTPUT ARGUMENTS:

ORDER - INTEGER array; the order array - contains the
array positions of the elements
of the array in descending order

REFERENCED BY:

EIGPRT

HISTORY:

designed by Donna Morris June 18,1979

programmed by Donna Morris June 18,1979
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SU1SP

PROGRAM NAME: SU1SP

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

SU1SP (set up one-space logic block) retrieves one
space projection logic from the LV file and stores
it in a common area for use by logic routines.

PROGRAM USAGE:

CALL SUISP(FDLV,LVPTR,NDIM,LVETSZ)

INPUT ARGUMENTS:

FDLV - INTEGER; the file descriptor of the LV file

LVPTR - INTEGER; entry number in LV file of first block
of the one-space logic

NDIM - INTEGER; data set dimensionality

LVETSZ - INTEGER; logic value file's entry size

OUTPUT ARGUMENTS:

Common block, named GP1BLK, containing number of
boundaries, logic nodes associated with regions, a
discriminant vector and threshold(s).

FILES:

LV - logic value

REFERENCED BY:

EVALU8, GPIPRT

SUBPROGRAMS REFERENCED:

GTRGNR, INSFLT, INSINT, INSPGM, INSRET
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HISTORY:

designed by Kermit Klingbail October 3, 1978

programmed by Donna Morris June 1, 1981
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SU2SP

PROGRAM NAME: SU2SP

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

SU2SP (set up two-space logic block) retrieves
two-space projection logic from the LV file and
stores it in a COMMON area for use by logic routines.

PROGRAM USAGE:

CALL SU2SP(FDLV,LVPTR,NDIM,LVETSZ)

INPUT ARGUMENTS:

FDLV - INTEGER; the file descriptor of the LV file

LVPTR - INTEGER; entry number in LV file of first block
of the two-space logic

NDIM - INTEGER; data set dimensionality

LVETSZ - INTEGER; logic value file's entry size

OUTPUT ARGUMENTS:

Common block, named GP2BLK, containing number of
boundaries, logic nodes associated with regions,
discriminant vector(s), and threshold(s).

FILES:

LV - logic value

REFERENCED BY:

EVALU8, GP2PRT, PWSPRT

SUBPROGRAMS REFERENCED:

GTRGNI, GTRGNR, INSFLT, INSINT, INSPGM, INSRET
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SU2SP

HISTORY:

designed by Kermit Klingbail October 3, 1978

programmed by Donna Morris June 1, 1981
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SUBMNC

PROGRAM NAME: SUBMNC

CATEGORY: Utilities Subroutine

PROGRAM DESCRIPTION:

SUBMNC 'subtracts' a covariance or scatter array and
its corresponding mean vector from the parent node mean
and covariance or scatter arrays. Also, the total
number of vectors at the parent node is adjusted. This
routine is used when a data tree node is deleted.
The formulas are given below:

LET MeanA = the mean vector of the node to be
deleted

MeanAB = the mean vector of the parent node
of the node to be deleted

MeanB = the mean vector of the remaining
nodes at the parent node

A = the covariance or scatter array of
the node to be deleted

AB = the covariance or scatter array of
the parent node

B = the covariance or scatter array of
the remaining nodes at the parent
node

NvecA = the number of vectors used to
compute the arrays at the node to
be deleted

NvecAB = the number of vectors used to
compute the arrays at the parent
node

NvecB = the number of vectors used to
compute the arrays of the remaining
nodes at the parent node

COMBINED MEAN VECTOR:

MeanB = ((NvecAB*MeanAB) - (NvecA*MeanA)) / NvecB

COMBINED COVARIANCE OR SCATTER ARRAY:

B (NvecAB * (AB(i,j) + MeanAB(i) * MeanAB(j)) +
NvecA ' (A(i,j) + MeanA(i) ' MeanA(j))] / NvecB
- [MeanB(i) * MeanB(j)]
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PROGRAM USAGE:

CALL SUBMNC(FDTI,DESNOD,NDIM,NVECA,MEANA,COVA)

INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

DESNOD - INTEGER; the entry number of the node whose
mean and covariance arrays are being
adjusted

NDIM - INTEGER; the dimension of the vectors

NVECA - INTEGER; the number of vectors being deleted

MEANA - REAL array (NDIM); the mean vector of the
vectors deleted

COVA - REAL array (NDIM*(NDIM+l)/2); the covariance
matrix of vectors deleted

FILES:

TI - tree information file
instrumentation file

REFERENCED BY:

SBUPMC

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET, TIGCOP, TIGCOV
TIGMN, TIPCOP, TIPCOV, TIPMN

HISTORY:

designed by Jill King May 13, 1981

programmed by Jill King May 13, 1981
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SUFISH

PROGRAM NAME: SUFISH

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

SUFISH (set up pairwise l.)gic block) retrieves
pairwise logic from the LV file and stores it in
a COMMON area for use by logic routines.

PROGRAM USAGE:

CALL SUFISH(FDLV,LVETSZ,LVPTR1)

INPUT ARGUMENTS:

FDLV - INTEGER; the file descriptor of the LV file

LVETSZ - INTEGER; logic value file's entry size

LVPTRI - INTEGER; entry number in LV file of first block
of the pairwise logic

OUTPUT ARGUMENTS:

Common block, named FSHBLK, containing the LV file first
entry for the paiiwise logic (includes the number of
classes, minimum vote count, and link element to the
first entry containing the class pair links), and the
the logic node numbers associated with data classes
at the node.

FILES:

LV - logic value

REFERENCED BY:

EVALU8,

SUBPROGRAMS REFERENCED:

GTRGNI, INSPGM, INSRET
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HISTORY:

designed by Donna Morris October 3, 1978

programmed by Donna Morris June 1, 1981
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SUMMCM

PROGRAM NAME: SUMMCM

CATEGORY: Utility Command

PROGRAM DESCRIPTION:

SUMMCM causes a summary of a confusion matrix,

stored in the DI file, to be displayed at the terminal.

PROGRAM USAGE:

User types in 'SUMMCM'.

ALGORITHM / NOTES:

IF (display code = 4, i.e., confusion matrix) THEN

Print summary.

ELSE

Print error message.

ENDIF

Put up option list at user's terminal (MENU).

END

REFERENCED BY:

OLPARS user

SUBPROGRAMS REFERENCED:

DIGCMH, DIGDC, ERASE, INSINI, INSRET, MENU, OEXIT,
OPENFX, TRMPUT

HISTORY:

designed by David BirnBaum September 25, 1978

programmed by Steven Haehn May 29, 1981
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SUNMV

PROGRAM NAME: SUNMV

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

SUNMV (set up nearest mean vector logic block) retrieves
nearest mean vector logic from the LV file and stores it
in a COMMON area for use by logic routines.

PROGRAM USAGE:

CALL SUNMV(FDLV,NDIM,LVETSZ,LVPTRI)

INPUT ARGUMENTS:

FDLV - INTEGER; the file descriptor of the LV file

NDIM - INTEGER; data set dimensionality

LVETSZ - INTEGER; logic value file's entry size

LVPTR1 - INTEGER; entry number in LV file of first block
of the nearest mean vector logic

OUTPUT ARGUMENTS:

Common block, named NMVBLK, containing the LV file first
entry for the NMV logic, the logic nodes associated with
data classes, the ignore measurements mask array, the
reject boundary distance values, and the determinants
of the covariance matrix.

FILES:

LV - logic value

REFERENCED BY:

EVALU8, NMVPRT

SUBPROGRAMS REFERENCED:

GTRGNI, GTRGNR, INSPGM, INSRET
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HISTORY:

designed by Donna Morris October 3, 1978

programmed by Donna Morris June 1, 1981
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TEXT

PROGRAM NAME: TEXT

CATEGORY: Terminal I/0 (graphic, system dependent)

PROGRAM DESCRIPTION:

This routine places a string of text on the
graphics display, starting at screen coordinates (X,Y).

The screen coordinates are relative screen co-
ordinates, used to redefine the origin.

STRING must be dimensioned in the calling pro-
gram to at least the number of characters in
STRING. In other words, each character in the
string takes up one integer in the array.
(HGT,WID,ANGLE,INDIC have no use and are only
included to be compatible with the PLTMAP
FORTRAN subroutine).

The last character in the text string must be

a null character (i.e. a zero).

PROGRAM USAGE:

CALL TEXT(X,Y,STRING,HGT,WID,ANGLE,INDIC)

INPUT ARGUMENTS:

X - INTEGER; the starting x screen coordinate
Y - INTEGER; the starting y screen coordinate

STRING - INTEGER; the character string
HGT - INTEGER; ignored
WID - INTEGER; ignored

ANGLE - INTEGER; ignored
INDIC - INTEGER; ignored

REFERENCED BY:

MENU

HISTORY:

designed by Steve Haehn April 14, 1978

programmed by Steve Haehn April 1, 1981
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THRDSP

PROGRAM NAME: THRDSP

CATEGORY: Logic Design Routine

PROGRAM DESCRIPTION:

THRDSP does the modifications for THRESHMOD on a pair-
wise logic node. The vectors are projected onto the
Fisher direction and displayed on the screen. The user
is prompted for a threshold number to modify, and is
asked to enter a new threshold (GIN). The new threshold
is stored in the LV file (PTRGNR) when the user is satis-
fied with the changes.

PROGRAM USAGE:

CALL THRDSP(FIDCM,FIDLV,FIDTI,FIDTV,LVNEL,TRUCLS,NDIM,
+ PMODE,POINTS,NXTCLS,ET,CLIST,OPTNO)

INPUT ARGUMENTS:

FIDCM - INTEGER; file descriptor of the CM file

FIDLV - INTEGER; file descriptor of the LV file

FIDTI - INTEGER; file descriptor of the TI file

FIDTV - INTEGER; file descriptor of the TV file

LVNEL - INTEGER; number of elements in an LV file entry

TRUCLS - INTEGER; number of true classes at logic node

NDIM - INTEGER; dimensionalily of dataset

PMODE - INTEGER; the prompt mode flag

POINTS - INTEGER array ((TRUCLS*(TRUCLS-1))/2); the
pointers to the class pairs

NXTCLS - INTEGER; the index of this class pair

ET - INTEGER array (TABSIZ); the entry table

CLIST - INTEGER array (TRUCLS); slot numbers of classes
at logic node

OPTNO - INTEGER; option number of THRESHMOD
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ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Put header and base line up on screen.

Retrieve the vectors from the TV file (TVGVEC).

Project the vectors for this class pair onto the line.

Project the means for this class pair onto the base line.

Prompt the user for a threshold number.

Prompt the user for a new threshold position (GIN).

Store the thresholds in the LV file (PTRGNR).

Return to main progr-.

REFERENCED BY:

THRESHMOD

SUBPROGRAMS REFERENCED:

CMGSCN, DLREGN, ERASE, GIN, GTRGNR, INSPGM, INSRET
LINSEG, MOVE, PROJCT, PROMPT, PTRGNR, TIGCOP, TIGHDR
TIGMN, TRMGET, TRMPUT, TVGVEC, WRTNOW

SEE ALSO:

OPTDSP, THRESHMOD

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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THRESHMOD

PROGRAM NAME: THRESHMOD

CATEGORY: Logic Design Command

PROGRAM DESCRIPTION:

THRESHMOD is designed to modify an existing FISHER or
OPTIML logic node. The user is given a list of logic
nodes with FISHER or OPTIML logic. After the node is
selected, the user is prompted for a class pair. The
projections of the vectors onto the Fisher direction
are displayed on the screen and the user is prompted for
a threshold number. Then the user is prompted for the
threshold's new position (GIN). The logic is stored in
the LV file. The user is then prompted for another class
pair.

To evaluate the modified logic, use PWEVAL

PROGRAM USAGE:

User types in 'THRESHMOD'.

ALGORITHM / NOTES:

Erase screen and home cursor (ERASE).

Display a list of PAIRWISE logic nodes (GETLST,TRMPUT).

Ask user to enter a PAIRWISE logic node number %PROMPT).

REPEAT

Prompt user for a class pair (GETPR).

Project and display the vectors on the screen, get
the threshold number and location from the user, and
store the logic in the LV file (THRDSP).

UNTIL (user is satisfied)

Fix temporary logic elements in the TV file (KILLND).

Put up option list at user's terminal (MENU)

END

REFERENCED BY:

OLPARS user
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THRESHMOD

SUBPROGRAMS REFERENCED:

CHKEXS, CLOSTR, CMGCDS, CMGLOG, CMGOTH, ERASE, GETLST,
GETPR, GTRGNI, GTSLOT, INSINI, INSRET, KILLND, LIGCOP,
LIGSTR, MENU, OEXIT, OPENFX, OPENTR, PROMPT, SETOPT,
THRDSP, TIGET, TIGNAM, TRMGET, TRMPUT

SEE ALSO:

FISHER, FISHMOD, OPTIMLMOD, PWEVAL

HISTORY:

designed by John W. Tenney Sept. 2, 1981

programmed by John W. Tenney Oct. 9, 1981
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TIGCAP

PROGRAM NAME: TIGCAP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIGCAP gets the counts and pointers from a node entry
in TI. It is passed the file descriptor (FID) of the
TI file and an entry number in that file (ENTNO). It
returns (in ICAP) the set of counts and pointers (el-
ements 5 through 16 of a TI file (entry)) from that
entry number.

PROGRAM USAGE:

CALL TIGCAP(FID,ENTNO,ICAP)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node

OUTPUT ARGUMENTS:

ICAP - INTEGER array(12); the set of counts and
pointers

REFERENCED BY:

TISRCH, GNXTND

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by David A. Birnbaum August 29, 1978

programmed by Dave Tipton June 20, 1979
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TIGCOP

PROGRAM NAME: TIGCOP

CATEGORY: Level II File Access Subroutine

PROGRAM DEt.cRIPTION:

TIGCOP gets a count or pointer from a TI file entry.
It is passed the file descriptor (FID), entry number
(ENTNO) and a code (ICODE) specifying what to get from
the TI file. TIGCOP is set equal to the value
requested. The code is given by the following table:

CODE INFORMATION REQUESTED ELEMENT NO.

1 No. of vectors at a node 5

2 No. of lowest nodes beneath 6
a node

3 No. of children 7

4 Node level (NL) 8

5 Parent pointer (PP) 9

6 Sibling pointer (SP) 10

7 First child point (FCP) 11

8 First lowest node pointer 12
(FLNP)

9 Lowest node link pointer (LNLP) 13

10 Lowest node back pointer (LNBP) 14

11 Vector pointer to TV file (VP) 15

12 Back pointer to entry table 16

(BPET)

13 Free list pointer (FRELST) 1

PROGRAM USAGE:

INTEGER TIGCOP
PTR = TIGCOP(FID,ENTNO,ICODE)
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INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of a node
ICODE - INTEGER; a code

OUTPUT ARGUMENTS:

TIGCOP - INTEGER; the count or pointer from a TI file
entry

FILES:

TI - tree information

REFERENCED BY:

TISRCH

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by Dave Birnbaum May 18, 1978

programmed by David Tipton June 7,1979
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TIGCOV

PROGRAM NAME: TIGCOV

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIGCOV gets the entire lower triangular portion of the
covariance matrix whose size is (NDIM*(NDIM+1))/2.
The matrix is placed in VEC.

PROGRAM USAGE:

CALL TIGCOV(FID,ENTNO,NDIM,VEC)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node
NDIM - INTEGER; the vector dimensionality

OUTPUT ARGUMENTS:

VEC - REAL array ((MAXDIM*(MAXDIM+1))/2);
the covariances

FILES:

TI - tree information
Instrumentation files

REFERENCED BY:

APPEND, COPYND, DCRIM, EIGNPV, NODCOM

SUBPROGRAMS REFERENCED:

FGET, TRMPUT

SEE ALSO:

TIGMN

HISTORY:

designed by Dave Birnbaum May 31, 1978

programmed by Donna Morris May 17,1979
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TIGET

PROGRAM NAME: TIGET

CATEGORY: Level II F.ile Access Subroutine

PROGRAM DESCRIPTION:

TIGET gets one or all entries of the entry table from a
TI file. If FIRST=O, then all entries will be returned
to ENTTBL; otherwise, only that entry specified by FIRST
will be returned to ENTTBL. The file descriptor of the
TI file is passed to TIGET in FID.

PROGRAM USAGE:

CALL TIGET(FID,FIRST,ENTTBL)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file

FIRST - INTEGER; first element of entry table to be

extracted

OUTPUT ARGUMENTS:

ENTTBL -- INTEGER array (TABSIZ); the entry table

FILES:

TI - tree information

REFERENCED BY:

SETDS

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by Dave Birnbaum May 24, 1978

programmed by David Tipton June 7, 1979
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TIGHDR

PROGRAM NAME: TIGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIGHDR gets the first five elements of the header of
the TI file. It places the following quantities in the
NUM(5) array:

o Number of nodes in tree.

o Dimension.

o Next available node pointer.

o Next open entry at end of file.

o Senior node pointer.

PROGRAM USAGE:

CALL TIGHDR(FID,NUM)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file

OUTPUT ARGUMENTS:

NUM - INTEGER array (5); the output information

FILES:

TI - tree information

REFERENCED BY:

COPYND

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by David A. Birnbaum August 30, 1978

programmed by Dave Tipton June 20, 1979
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TIGMN

PROGRAM NAME: TIGMN

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIGMN gets that portion of the mean vector from
coordinate IBEG to coordinate IEND. TIGMN places
the means in VEC. The number 50 is chosen as a
compromise between many disk accesses and a large
"in-core" storage requirement.

PROGRAM USAGE:

CALL TIGMN(FID,ENTNO,IBEG,IEND,VEC)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node
IBEG - INTEGER; the beginning coordinate
IEND - INTEGER; the end coordinate

OUTPUT ARGUMENTS:

VEC - Real array (MAXDIM); the coordinates of the mean
vector

FTLES:

TI - tree information
Instrumentation files

REFERENCED BY:

COPYND, NODCOM

SUBPROGRAMS REFERENCED:

FGET

SEE ALSO:

TIPMN
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TIGMN

! HISTORY:

designed by Dave Birnbaum May 25, 1978

programmed by David Tipton June 7, 1979
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TIGNAM

PROGRAM NAME: TIGNAM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIGNAM gets the name of a node in a data set. It is
passed the file descriptor (FID) of a TI file and the
number of an entry (ENTNO) in that file. It retrieves
the nodename of that entry and places it in NAME.

PROGRAM USAGE:

CALL TIGNAM(FID,ENTNONAME)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO -. INTEGER; the entry number of the node

OUTPUT ARGUMENTS:

NAME - INTEGER array (NODLEN); nodename

FILES:

TI - tree information
Instrumentation files

REFERENCED BY:

TISRCH

SUBPROGRAMS REFERENCED:

FGET

HISTORY:

designed by Dave Birnbaum May 19, 1978

programmed by David Tipton July 10, 1979
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TIGVAR

PROGRAM NAME: TIGVAR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIGVAR uses NDIM calls to FGET to build up variance

array from covariance matrix.

PROGRAM USAGE:

CALL TIGVAR(FIDTI,ENTNO,NDIM,VARRAY)

INPUT ARGUMENTS:

FIDTI - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node
NDIM - INTEGER; the dimension of the data set

OUTPUT ARGUMENTS:

VARRAY - REAL array(NDIM); the variances

FILES:

TI - tree information

REFERENCED BY:

DSCRMEAS

SUBPROGRAMS REFERENCED:

FGET, INSPGM, INSRET, OEXIT, TRMPUT

HISTORY:

designed by Kermit Klingbail April 17, 1978

programmed by Donna Morris December 1, 1980
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TIPCAP

PROGRAM NAME: TIPCAP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIPCAP inserts elements 5 through 16 into a TI

file entry.

PROGRAM USAGE:

CALL TIPCAP(FID,ENTNO,ICAP)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node
ICAP - INTEGER array (12); the counts and pointers

FILES:

TI - tree information

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by David A. Birnbaum August 30, 1978

programmed by Dave Tipton June 21, 1979
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TIPCOP

PROGRAM NAME: TIPCOP

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIPCOP puts a count or pointer into a TI file entry.
It is passed the file descriptor, the entry number, a
code specifying what to put into the TI file, and the
count or pointer. The codes are the same as in TIGCOP.

PROGRAM USAGE:

CALL TIPCOP(FID,ENTNO,ICODE,COUNT)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node
ICODE - INTEGER; a code
COUNT - INTEGER; the count or pointer

FILES:

TI - tree information

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

TIGCOP

HISTORY:

designed by David A. Birnbaum May 25, 1978

programmed by Dave Tipton June 21, 1979
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TIPCOV

PROGRAM NAME: TIPCOV

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIPCOV puts the entire lower triangular portion
of the covarialnce matrix, whose size is
(NDIM*(NDIM+1))/2, into the tree information
file.

PROGRAM USAGE:

CALL TIPCOV(FID,ENTNO,NDIM,VEC)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file

ENTNO - INTEGER; the entry number of the node

NDIM - INTEGER; the vector dimensionality.

VEC - REAL array (MAXDIM*(MAXDIM+1)/2);
the covariances

FILES:

TI - tree information

REFERENCED BY:

COPYND

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

TIGCOV

HISTORY:

designed by Dave Birnbaum May 31, 1978

programmed by David Tipton July 10,1979
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PROGRAM NAME: TIPET

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIPET writes one or all entries of the entry table to
a TI file. If FIRST is zero, then all 100 entries
will be written; otherwise, only that entry specified
by FIRST will be written. The file descriptor of the
TI file is passed to TIPET in FID.

PROGRAM USAGE:

CALL TIPET(FID,FIRST,ENTTBL)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file

FIRST - INTEGER; element number to be written to the
entry table of the TI header; if 0,
then write all elements of the entry
table to the TI header

ENTTBL - INTEGER array (TABSIZ); the entry table

FILES:

TI - tree information

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by David A. Birnbaum May 24, 1978

programmed by Dave Tipton June 21, 1979
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TIPHDR

PROGRAM NAME: TIPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIPHDR writes the first five elements of the header of
the TI file. The following quantities are put in the
TI header.

o Number of nodes in tree.

o Dimension.

o Next available node pointer.

o Next open entry at end of file.

o Senior node pointer.

PROGRAM USAGE:

CALL TIPHDR(FID,NODCNT,NDIM ,NXTAVL,ENDPTR,SENIOR)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file

NODCNT - INTEGER; the number of nodes in the data tree

NDIM - INTEGER; the data set dimensionality

NXTAVL - INTEGER; the next available node position

ENDPTR - INTEGER; the next open entry at the end of the
file

SENIOR - INTEGER; the senior node pointer

FILES:

TI - tree information

SUBPROGRAMS REFERENCED:

FPUT
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HISTORY:

designed by David A. Birnbaum August 30, 1978

tprogrammed by David J. Tipton June 22, 1979
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TIPMN

PROGRAM NAME: TIPMN

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIPMN places into entry number ENTNO the mean vector
from measurements IBEG to IEND.

PROGRAM USAGE:

CALL TIPMN(FID,ENTNO,IBEG,IEND,MEAS)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node
IBEG - INTEGER; the beginning measurement
IEND - INTEGER; the ending measurement
MEAS - REAL array (MAXDIM); the mean vector

FILES:

TI - tree information

REFERENCED BY:

COPYND

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

TIGMN

HISTORY:

designed by David A. BIrnbaum May 26, 1978

programmed by David J. Tipton June 22, 1979
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TIPNAM

PROGRAM NAME: TIPNAM

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TIPNAM inserts a four character node name into a
TI file entry.

PROGRAM USAGE:

CALL TIPNAM(FID,ENTNO,NAME)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TI file
ENTNO - INTEGER; the entry number of the node
NAME - INTEGER array (NODLEN); the name of the node

FILES:

TI - tree information

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by David A. Birnbaum August 30, 1978

programmed by David J. Tipton June 22, 1979
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TISRCH

PROGRAM NAME: TISRCH

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

TISRCH searches a TI file for a nodename. It is passed
the file descriptor (TIFD) of the TI file, the node name
(NAME), the entry table of the TI file (ENTAB), and the
entry table slot number (ISTART) of the node where the
search begins. TISRCH searches for a nodename match
only for nodes underneath the beginning one. TISRCH
returns 0 if no match is found, or it returns the entry
table slot number of the matching node. The starting
node does not have to be the senior node of a data tree.

PROGRAM USAGE:

INTEGER TISRCH

ISLOT TISRCH(TIFD,NAME,ENTAB,ISTART)

INPUT ARGUMENTS:

TIFD - INTEGER; the file descriptor of the TI file

NAME - CHARACTER STRING(M); the name of a node to find

ENTAB - INTEGER array; the entry table

ISTART - INTEGER; the starting point of the search

OUTPUT ARGUMENTS:

TISRCH - INTEGER; the entry table slot number of the
matching node
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TISRCH

ALGORITHM / NOTES:

TISRCH = 0
MATCH = .FALSE.

Make starting node the present node.

WHILE (MATCH = .FALSE. and there is a present node to be
compared)

IF (present nodename = the correct nodename) THEN

MATCH = .TRUE.

TISRCH = entry slot number of present node.

ELSEIF (there is no next node) THEN

Indicate that there is no present node to be
compared.

ENDIF

ENDWHILE

FILES:

TI - tree information

Instrumentation files

REFERENCED BY:

SETDS

SUBPROGRAMS REFERENCED:

TIGNAM, TIGCAP, EQUALA, GNXTND (get next node)

HISTORY:

designed by David Birnbaum May 19, 1978

programmed by Steven Haehn Sept. 10, 1979
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TLGENT

PROGRAM NAME: TLGENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TLGENT is passed the file descriptor (FIDTL) of
the TL file and the entry number (ENTNO) in that
file to be read. TLGENT returns the file code
of the TI file (FCDTI), the file code of the TV
file (FCDTV), the data set dimensionality (NDIM),
the link pointer (LNKPTR), and the name of the
data set (NAME).

PROGRAM USAGE:

CALL TLGENT(FIDTL,ENTNO,FCDTI,FCDTV,NDIM,LNKPTR,NAME)

INPUT ARGUMENTS:

FIDTL - INTEGER; the file descriptor of the TL file
ENTNO - INTEGER; entry number in the TL file

OUTPUT ARGUMENTS:

FCDTI - INTEGER; the file code of the TI file
FCDTV - INTEGER; the file code of the TV file
NDIM - INTEGER; the dimension of the data set

LNKPTR - INTEGER; the link pointer
NAME - INTEGER array (TRELEN); the name of the

data set

FILES:

TL - tree list
Instrumetation files

REFERENCED BY:

TLSRCH, DELETR

SUBPROGRAMS REFERENCED:

FGET,PACKW,TRMPUT

HISTORY:

designed by Dave Birnbau: August 17, 1978

programmed by Donna Morris July 26,1979
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PROGRAM NAME: TLGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TLGHDR gets the number of entries element (NOE)
and the alphabetic link pointer element (LNKPTR)
from the TL file header.

PROGRAM USAGE:

CALL TLGHDR(FIDTL,NOE,LNKPTR)

INPUT ARGUMENTS:

FIDTL - INTEGER; the file descriptor of the TL file

OUTPUT ARGUMENTS:

NOE - INTEGER; the number of entries

LNKPTR - INTEGER; the link pointer which points to
the first entry in the alphabetically
linked list

FILES:

TL - tree list
Instrumentation files

REFERENCED BY:

TLSRCH, DDATATREE, DELETR

SUBPROGRAMS REFERENCED:

FGET, TRMPUT

HISTORY:

designed by Dave Birnbaum May 19, 1978

programmed by Donna Morris July 26,1979
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TLPENT

PROGRAM NAME: TLPENT

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TLPENT writes a logical entry to the TL file. It
is passed the file descriptor of the TL file (FIDTL),
the logical entry number (ENTNO), and the information
on the tree to be placed in the TL file.

PROGRAM USAGE:

CALL TLPENT(FIDTL,ENTNO,FCDTI,FCDTV,NDIM,LNKPTR,NAME)

INPUT ARGUMENTS:

FIDTL - INTEGER; the file descriptor of the TL file
ENTNO - INTEGER; the logical entry number
FCDTI - INTEGER; the file code of the TI file
FCDTV - INTEGER; the file code of the TV file
NDIM - INTEGER; the dimension of the data set

LNKPTR - INTEGER; the link pointer
NAME - INTEGER array (TRELEN); the name of the

data set

REFERENCED BY:

COPY, CRANDTS, CREATR, DELETR

SUBPROGRAMS REFERENCED:

FPUT, ITREAL

HISTORY:

designed by Dave Birnbaum May 24, 1978

programmed by Donna Morris July 26,1979
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TLPHDR

PROGRAM NAME: TLPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TLPHDR writes the number of entries element (NOE)
and the alphabetic link pointer element (LNKPTR)
to the TL file header.

PROGRAM USAGE:

CALL TLPHDR(FIDTL,NOE,LNKPTR)

INPUT ARGUMENTS:

FIDTL - INTEGER; the file descriptor of the TL file

NOE - INTEGER; the number of entries

LNKPTR - INTEGER; the link pointer which points to
the first entry in the alphabetically
linked list

FILES:
TL - tree list
Instrumetation files

REFERENCED BY:

TLADD, CREATR, DELETR

SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Dave Birnbaum July 5, 1978

programmed by Donna Morris July 26,1979
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TLSRCH

PROGRAM NAME: TLSRCH

CATEGORY: Tree List File Access Routine

PROGRAM DESCRIPTION:

TLSRCH is passed the file descriptor (in FIDTL) of
the tree list file and the name of a tree (in NAME).
TLSRCH then searches the tree list for a tree with
the same name. If a match is found, TLSRCH is set
equal to true and the file codes and dimension of
the tree are placed in FCDTI, FDCTV ana NDIM,
respectively. If no match is found, NDIM and ENTNO
are set to zero and FCDTI and FCDTV are set to equal
the entry number and link pointer, respectively,
needed to update the tree list file alphabetic
linked list when a new entry with the given name
(NAME) is added to the tree list.

PROGRAM USAGE:

LOGICAL TLSRCH

IF (TLSRCH(FIDTL,ENTNO,NAME,FCDTI,FCDTV,NDIM))

INPUT ARGUMENTS:

FIDTL - INTEGER; the file descriptor of the TL file

NAME - INTEGER array (TRELEN); name of the data tree

OUTPUT ARGUMENTS:

ENTNO - INTEGER; if tlsrch is true, ENTNO contains
the entry number of the TL entry
found.

FCDTI - INTEGER; if tlsrch is true, FCDTI is
the file code of the TI file.
if tlsrch is false, FCDTI is
the entry number of the treename
that alphabetically precedes the
position where NAME belongs in
the linked list and is used by
the calling routine to update
the list if the entry NAME is
added to the tree list.
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FCDTV - INTEGER; if tlsrch is true, FCDTV is
the file code of the TV file.
if tlsrch is false, FCDTV is
the link pointer that should
be written to the entry NAME
in the event that the calling
routine adds the entry NAME to
the tree list.

NDIM - INTEGER; if tlsrch is true, NDIM is the
dimension of the data set. if
tlsrch is false, NDIM is set to
zero.

ALGORITHM / NOTES:

Tlsrch searches the tree alphabetically by following
the linked list pointers.

Read in the TL file header to get the first link
pointer

I = link pointer

while (I is not equal to the last link pointer (-1))

get entry I (we will use its name and link
pointer)

if (treenames match) then

tlsrch =.true.
break

elseif (NAME > the TL entry name) then

I = link pointer
stay in the loop to get the next entry

else

tlsrch = .false.
return the link information in FCDTI and FCDTV
set NDIM to zero
break

endif

endwhile
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if (link pointer -1)

tlsrch = .false
return the link information in FCDTI and FCDTV
set NDIM to zero

endif

FILES:

TL - t, 'e list

REFERENCED BY:

Any routine that must check to see that a data
set exi ts or must use a data set.

SUBPROGRAMS REFERENCED:

TLGHDR, TLGENT

HISTORY:

designed by Dave Birnbaum May 19, 1978

programmed by Donna Morris July 10, 1979

ft
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TM P XRD

PROGRAM NAME: TMPXRD

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

TMPXRD reads a transposed matrix from a temporary file.

PROGRAM USAGE:

CALL TMPXRD (FDTMP, VECSIZ, VECTOR, COLSTR)

INPUT ARGUMENTS:

FDTMP - INTEGER; file descriptor of the temporary
containing the transposed matrix

VECSIZ - INTEGER; size of a row in the transposed
matrix

ROW - INTEGER; transposed matrix row to be
accessed

COLSTR - INTEGER; column starting position of
accessed matrix

OUTPUT ARGUMENTS:

VECTOR - REAL ARRAY (VECSIZ); row of transposed matrix
to be filled by this
routine

ALGORITHM / NOTES:

Obtain transposed row (FGET)

FILES:

Temporary file

REFERENCED BY:

RNGLAP

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, OEXIT, TRMPUT
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SEE ALSO:

TMPXWT

HISTORY:

designed by Steve Haehn July 6, 1981

programmed by Steve Haehn July 6, 1981
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TM PXWT

PROGRAM NAME: TMPXWT

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

TMPXWT writes a transposed matrix to a temporary file.

PROGRAM USAGE:

CALL TMPXWT (FDTMP, VECSIZ, VECTOR, COLUMN)

INPUT ARGUMENTS:

FDTMP - INTEGER; file descriptor of the temporary
containing the transposed matrix

VECSIZ - INTEGER; size of a row in the transposed
matrix

VECTOR - REAL ARRAY (VECSIZ); row of matrix being
transposed

COLUMN - INTEGER; transposed matrix column to be
accessed

ALGORITHM / NOTES:

DO vector index = 1 to VECSIZ

Write vector to temporary file (FPUT)

ENDDO
FILES:

Temporary file

REFERENCED BY:

RNGLAP

823

I II I"II I l



OLPARS Program Specifications
TM PXWT

SUBPROGRAMS REFERENCED:

FPUT, INSINT, INSPGM, INSRET

SEE ALSO:

TM PXR D

HISTORY:

designed by Steve Haehn July 6, 1981

programmed by Steve Haehn July 6, 1981
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PROGRAM NAME: TRANSFRM

CATEGORY: MEASUREMENT EVALUATION COMMAND (subsidiary)

PROGRAM DESCRIPTION:

TRANSFRM creates a new tree whose structure is
identical to the Current Data Set using those
measurements (for each vector) which have been
"selected" during measurement evaluation (those
measurements which have their asterisk flag
set).

PROGRAM USAGE:

User types in 'TRANSFRM'.

USER INTERACTION:

The user names a new data tree.

FILES:

CM - communication
DI - display information
TL - tree list
TI - tree information (current data set)
TV - tree vector (current data set)
TI - tree information (new data set)
TV - tree vector (new data set)
HS - history (indirectly used)
OPTION.OLP - option file (indirectly used)

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

ADUPCM, CDSCHK, CLOSFX, CLOSTR, CMGCDS, CMGOTH,
CMNCOV, COLAPS, CREATR, DIGROH, DIGROI, ERASE,
GNXTND, INSCHR, INSFLT, INSINI, INSINT, INSRET,
MENU, OEXIT, OPENFX, OPENTR, REDVEC, TIGCAP,
TIGCOP, TIGCOV, TIGET, TIGMN, TIPCAP, TIPCOP,
TIPCOV, TIPET, TIPHDR, TIPMN, TIPNAM, TRMPUT,
TVGVEC, TVPHDR, TVPVEC, UIXFRM

DIAGNOSTICS:

An error message is printed if no measurements
are "set" and TRANSFRM exits.

825



QLPARS Program~ Specifications
TRANSFRM

HISTOR~Y:

designed by Kermit Klingbail April 13, 1978

programmied by Donna Morris March 1, 1981
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TRMGET

PROGRAM NAME: TRMGET

CATEGORY: Terminal I/O (character, system dependent)

PROGRAM DESCRIPTION:

TRMGET is a terminal input function subprogram. It reads
characters from the terminal, interprets them according
to a format, and stores the result in its arguments. The
format string usually contains specifications which are
used to direct interpretation of input sequences. Refer
to Section 6 of OLPARS VI Programmer's Reference Manual.

PROGRAM USAGE:

INTEGER TRMGET

N = TRMGET('FORMAT STRING',ARG1,ARG2, ... )

INPUT ARGUMENTS:

FORMAT STRING - HOLLERITH string containing conversion
specifications for variables to be read

ARGi,ARG2 ... - addresses to place the internal form of

the arguments being read

OUTPUT ARGUMENTS:

TRMGET - INTEGER; the number of succesfully matched and
assigned input items,

-1 ; program termination symbol was read

-2 ; universal help symbol was read

ALGORITIM/NOTES:

A format string may contain:

The special string characters representing blanks,
tabs, newlines, backspaces, linefeeds, carriage re-
turns, or formfeeds, which are ignored (these will
be known as 'space' characters).

Ordinary characters (not '$') which are expected to
match the next non-space character of the input
stream.
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Conversion specifications, ck.nsisting of the character
I$1, an optional assignment suppressing character '/'
an optional space-skipping-suppression character '-',

an optional numerical field repetition factor, a con-
version character, and an optional numerical 'MAXIMUM'
field width specifier (i.e., the field to be read may
actually be smaller than specified, but not larger
than specified.)
Note, the maximum field width specifier may be re-
placed by the character '*', which indicates that
the argument following the one currently being pro-
cessed contains the value of the maximum field width.

A conversion specification is used to direct the conversion of
the next input field; the result is placed in the variable
pointed to by the corresponding argument, unless assignment
suppresion was indicated by the 'I' character. The assignment
suppression character '/' directs TRMGET to skip over the
specified type of field in the input stream. An input field is
defined as a string of non-space characters. However, an
exception can occur when using an 'A' or 'S' conversion
specification. See 'A' description.

The following conversion characters are permissable:

$ indicates that a single '$' character is expected
in the input stream at this point; no assignment
is done.

I indicates that a decimal integer is expected in
the input stream; the corresponding argument
should be of type integer.

H indicates that a decimal integer is expected in
the input stream; the corresponding argument
should be of type half integer (i.e., in DEC
FORTRAN the type is LOGICAL*1 or BYTE).

L indicates that a decimal integer is expected in
the input stream; the corresponding argument
should be of type long integer (i.e., in DEC
FORTRAN the type is INTEGER*4).

A indicates that a character string is expected in
the input stream; the corresponding argument
should be an integer array large enough to
accept the string and an end-of-string (EOS = 0,
the null character) symbol, which will be added.
If an optional field width is not specified, the
input record is terminated by either a space
character or a newline.
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If an optional field width is specified, only
a newline may terminate the input record before
the end of the field is reached. Thus, space
characters may be embedded in the output field
only if a field width is specified.

S rindicates that a character string is expected;

this specification is identical to the 'A'

specification except that the corresponding arg-

ument should be a HOLLERITH field (i.e., in DEC
FORTRAN this is the variable LOGICAL*1).

E indicates that a floating point number is ex-
F pecteJ in the input stream; the corresponding

argument should be a single precision 'REAL'
variable. The input format for a floating point
number is a string of numbers, possibly contain-

ing a leading minus sign, followed by an optional
exponent field containing an 'E' or 'D', fol-
lowed by a possible signed integer.

D indicates that a floating point number is ex-
pected in the input stream; the corresponding
argument should be a double precision 'REAL'
variable. The input format is identical to that
of the 'E' 'F' format.

C indicates that a single character is expected in

the input stream; the corresponding argument
should be an integer variable. Note, no EOS
symbol is tacked on the end of the character
in the output field.

TRMGET returns, as its value, the number of success-

fully matched and assigned input items. This can be
used to decide how many input items were found.

If a program termination symbol (a null line or carriage
return) is encountered by TRMGET, a -1 is returned.

If the OLPARS universal help symbol (?) is found as
the first non-space character in the input record, a -2
is returned.

REFERENCED BY:

All OLPARS commands
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TRMGET

SUBPROGRAMS REFERENCED:

ARGCHK, ERROR, GETNUM, TRMINT
ICI$, RCI$, $FCHNL (F4P-SYSTEM LIBRARY),
.GETSQ (SYSTEM LIBRARY)

DIAGNOSTICS:

ERROR MESSAGES ARE TAKEN CARE OF BY THE 'ERROR' MODULE.

SEE ALSO:

TRMPUT, FILPUT, FILGET, FLUSHT, FLUSHF

HISTORY:

designed by Steven Haehn July 4, 1978

programmed by Curry Bartlett Feb. 22, 1979

modified by Dave Tipton Mar. 11, 1979

(I added the assignment suppression and the
repeat factor options.)

modified by Steven Haehn Sept. 4 1979

(I added the FLUSHT and FLUSHF entry points)

Ll
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TRMOPN

PROGRAM NAME: TRMOPN

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

TRMOPN will use RSX-11M V3.1 file control service
routines to open the terminal TTO:, which is a
variable record I/O file, for read, write(update),
or append.

PROGRAM USAGE:

INTEGER TRMOPN

N TRMOPN (FILNAM,ACCESS)

INPUT ARGUMENTS:

FILNAM - LOGICAL*1 array; file name represented by ASCII
characters

ACCESS - INTEGER; 0 = file open for read only
1 = file open for write (update under

RSX-11M)
2 = file open for append

ALGORITHM / NOTES:

The logical unit number is the function value returned.

If an error is found, the value returned is -1.

REFERENCED BY:

Level I subroutines and utility programs

HISTORY:

designed by Steve Haehn March 12, 1979

programmed by Dave Tipton March 12, 1979
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TRMFUT

PROGRAM NAME: TRMPUT

CATEGORY: Terminal I/O (character, system dependent)

PROGRAM DESCRIPTION:

TRMPUT is a terminal output subprogram. It formats,
converts, and prints its arguments to a user's
terminal, under control of a format string. The
format string will contain three types of objects:
plain characters, which are simply copied to the
terminal; special characters, which are used for
cursor control; and conversion specifications, which
are used for converting and printing arguments which
follow the format string. Refer to Section 6 of
OLPARS Programmer's Reference Manual.

PROGRAM USAGE:

CALL TRMPUT('FORMAT STRING',ARG1,ARG2, ... )

INPUT ARGUMENTS:

FORMAT STRING - HOLLERITH string containing characters to
be printed out and conversion
specifications for variables to be
printed out

ARG1,ARG2 ... - arguments to be printed out according to
a converson specification found in the
format string

ALGORITHM/NOTES:

Each conversion specification found in the format string
begins with the character '$'. Following the '$' there
may be:

- an optional plus or minus sign which specifies right
or left adjustment of the converted argument in the
indicated field.

- an optional digit string representing a field
repetition factor. If it is not present, it is
assumed to be 1.

- a character which indicates the type of conversion
to be applied.
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TRM PUT

an optional digit string specifying a 'MINIMUM' field
width (i.e., the field to be printed may actually be
larger than specified, but it will not be smaller than
specified); if the converted argument has fewer
characters than the field width, it will be padded (on
left or right, depending on the field conversion type
and the field adjustment indicator) with blanks to
make up the field width. If the character ,*, is
placed in this position, the next argument in the list
(the one that follows the argument to be printed) is
used to obtain the minimum field width.

- an optional period ('.') which serves to separate the
field width from the next digit string.

an optional digit string (the precision) which
specifies the number of digits to be printed to the
right of the decimal point of a single or double
precision number, or the maximum number of characters
to be printed from a character string. If the
character ,*, is placed in this position, the next
argument in the list of arguments is used to obtain
the maximum field width.

The conversion characters and their meanings are as
follows:

I - The argument (1 word long) is converted to a decimal
integer. If an adjustment indicator is not present
in the conversion specification, the resulting output
character string will be right adjusted within its
field.

H - The argument is considered a half integer (1 byte
long) Default field adjustment is 'right'.

L - The argument is considered a long integer (2 words
long) Default field adjustment is 'right'.

O - The argument (1 word long) is printed out as an
octal number. The resulting output string wil be
right adjusted in its output field, when a
j~stification indicator is not present.
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A - The argument is taken to be a string of characters.
The characters are stored in an integer array, one
character per integer. Characters from the string
are printed until an end of string character (0) is
reached, or until the number of characters,
indicated by the precision, is exhausted. If an
adjustment indicator is not present in the
conversion specification, the resulting output
character string will be left justified in its
output field.

S - The argument is taken to be a character string. The
only difference between the 'S' and 'A' conversion
specifiers is that the characters to be printed are
stored in the FORTRAN hollerith data type, instead
of the FORTRAN integer data type.

F - The argument is taken to be a single precision

floating point number and is converted to the
decimal notation of the form [-]mmm.nnnnnnn, where
the length of the string of n's is defined by the
'precision' specification. The default 'precision'
is 7. Default field adjustment is to the right.

E - The argument is taken to be a single precision
floating point number and is converted to the
decimal notation of the form [-]m.nnnnnnnE(+ or -)ee,
where the length of the string of n's is defined by
the 'precision' specification. The default precision
is 7. The default field adjustment is to the right.

D - The argument is taken to be a double precision
floating point number and is converted to the decimal
notation of the form [-)m.nnnnnnnnnnnnnnnnD(+, -)ee,
where the length of the string of n's is defined by
the 'precision' specification. The default precision
is 16. Default field adjustment is to the right.

If no recognizable character appears after the '$', that
character is printed; thus '$' may be printed by the
usage of the string '$$'.
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REFERENCED BY:

All OLPARS commands, PROMPT

SUBPROGRAMS REFERENCED:

ARGCHK,GETNUM ,TRMINT

DIAGNOSTICS:

TRMPUT signals its failure to write to the user's
terminal by an appropriate message.

SEE ALSO:

TRMGET

HISTORY:

designed by Steven Haehn July 4, 1978

programmed by Curry Bartlett Jan. 12, 1979

modified by Steven Haehn Feb. 21, 1979

(I added the capability of printing out fortran
hollerith fields (module FLDS) and redocumented
program. The variable field width capability
(usage of a variable field indicator (VFI) in
the format string) was also added (i.e.,
modifications were made to the 'GETNUM' and
'FLDOPR' subroutines).)

modified by Dave Tipton April 11, 1979

(I added the half integer field conversion
capability and combined the half, single, and
double integer field conversion routines into
one module. I also made GETNUM a global
subroutine, which resides in the module TRMGLB,
along with other buffers and variables I
globalized for compatibility with TRMGET.)
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TVGCLS

PROGRAM NAME: TVGCLS

CATEGORY: Level II file Access Routine

PROGRAM DESCRIPTION:

TVGCLS retrieves the class symbol of a given data
vector.

PROGRAM USAGE:

CALL TVGCLS(FDTV,VECNO,CLSSYM)

INPUT ARGUMENTS:

FDTV - INTEGER; file descriptor of the Tree vector file
VECNO - INTEGER; the entry no. (vector) being accessed

OUTPUT ARGUMENTS:

CLSSYM - INTEGER; the class symbol

FILES:

TV - tree vector

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

TVPCLS

HISTORY:

designed by Donna Morris October 4, 1981

programmed by Donna Morris October 4, 1981
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TVGHDR

PROGRAM NAME: TVGHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TVGHDR is passed the file descriptor of the TV file.
It returns the name of the last logic applied to the
tree and the file code numbers of that logic.

PROGRAM USAGE:

CALL TVGHDR(FID,LOGNAM,FCDLI,FCDLV,NOE)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TV file

OUTPUT ARGUMENTS:

LOGNAM - INTEGER array (TRELEN); the name of the logic
FCDLI - INTEGER; the file code of the LI file
FCDLV - INTEGER; the file code of the LV file

NOE - INTEGER; next open entry at end of file

FILES:

TV - tree vector

REFERENCED BY:

COPYND

SUBPROGRAMS REFERENCED:

FGET

SEE ALSO:

TVPHDR

HISTORY:

designed by David Birnbaum May 26, 1978

programmed by Steven Haehn July 27, 1979
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TVGLOG

PROGRAM NAME: TVGLOG

CATEGORY: Level II file Access Routine

PROGRAM DESCRIPTION:

TVGLOG retrieves the logic indicator of a given data
vector. The logic indicator (or temporary logic element)
shows at which logic node the vector lies.

PROGRAM USAGE:

CALL TVGLOG(FDTV,VECNO,LOGIND)

INPUT ARGUMENTS:

FDTV - INTEGER; file descriptor of the Tree vector file
VECNO - INTEGER; the entry no. (vector) being accessed

OUTPUT ARGUMENTS:

LOGIND - INTEGER; logic indicator

FILES:

TV - tree vector

REFERENCED BY:

CREVAL

SUBPROGRAMS REFERENCED:

FGET, INSINT, INSPGM, INSRET, OEXIT, TRMPUT

SEE ALSO:

TVPLOG

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Mar. 11, 1981
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PROGRAM NAME: TVGVEC

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TVGVEC is passed the file descriptor of the TV file
and the entry number of the vector desired. TVGVEC
returns the following information:

o The one-character class symbol.

o The identification number of the vector.

o The temporary logic element corresponding to
the vector.

o The measurements of the vector.

PROGRAM USAGE:

CALL TVGVEC(FID,ENTNO,NDIM,CLASS,ID,LOGIK,MEAS)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TV file
ENTNO - INTEGER; the entry number of the vector
NDIM - INTEGER; the dimension of the vector

OUTPUT ARGUMENTS:

CLASS - INTEGER; the class symbol
ID - INTEGER; the ID of the vector

LOGIK - INTEGER; the logic element
MEAS - REAL array (NDIM); the measurements

FILES:

TV - tree vector
Instrumentation files

REFERENCED BY:

COPYVC,DSPROG

SUBPROGRAMS REFERENCED:

FGET
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HISTORY:

designed by Dave Birnbaum May 20, 1978

programmed by David Tipton June 13, 1979
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TVPCLS

PROGRAM NAME: TVPCLS

CATEGORY: Level II file Access Routine

PROGRAM DESCRIPTION:

TVPCLS writes the class symbol of a given data vector.

PROGRAM USAGE:

CALL TVPCLS(FDTV,VECNO,CLSSYM)

INPUT ARGUMENTS:

FDTV - INTEGER; file descriptor of the Tree vector file

VECNO - INTEGER; the entry no. (vector) being accessed

CLSSYM - INTEGER; the class symbol

FILES:

TV - tree vector

REFERENCED BY:

REARR

SUBPROGRAMS REFERENCED:

FPUT, INSINT, INSPGM, INSRET

SEE ALSO:

TVGCLS

HISTORY:

designed by Donna Morris October 4, 1981

programmed by Donna Morris October 4, 1981
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TVPHDR

PROGRAM NAME: TVPHDR

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TVPHDR writes the header information into the TV file.

PROGRAM USAGE:

CALL TVPHDR(FID,LOGNAM,FCDLI,FCDLV,NOE)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TV file
LOGNAM - INTEGER array (TRELEN); the logic name
FCDLI - INTEGER; the file code of the LI file
FCDLV - INTEGER; the file code of the LV file

NOE - INTEGER; next open entry at end of file

FILES:

TV - tree vector

REFERENCED BY:

COPYND

SUBPROGRAMS REFERENCED:

FPUT

SEE ALSO:

TVGHDR

HISTORY:

designed by David Birnbaum May 26, 1978

programmed by Steven Haehn July 27, 1979
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PROGRAM NAME: TVPLOG

CATEGORY: Level II file Access Routine

PROGRAM DESCRIPTION:

TVPLOG writes the logic indicator of a given data
vector. The logic indicator (or temporary logic element)
shows at which logic node the vector lies.

PROGRAM USAGE:

CALL TVPLOG(FDTV,VECNO,LOGIND)

INPUT ARGUMENTS:

FDTV - INTEGER; file descriptor of the Tree vector file
VECNO - INTEGER; the entry no. (vector) being accessed

LOGIND - INTEGER; logic indicator

FILES:

TV - tree vector

REFERENCED BY:

CREVAL

SUBPROGRAMS REFERENCED:

FPUT, INSINT, INSPGM, INSRET

SEE ALSO:

TVGLOG

HISTORY:

designed by Steven Haehn Mar. 5, 1981

programmed by Steven Haehn Mar. 11, 1981
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TVPVEC

PROGRAM NAME: TVPVEC

CATEGORY: Level II File Access Subroutine

PROGRAM DESCRIPTION:

TVPVEC is passed the file descriptor of the TV file
and the entry number of the vector to write. TVPVEC
writes the following information:

o The one-character class symbol.

o The identification number of the vector.

o The temporary logic element corresponding to
the vector.

o The measurements of the vector.

PROGRAM USAGE:

CALL TVPVEC(FID,ENTNO,NDIM,CLASS,ID,LOGIC,MEAS)

INPUT ARGUMENTS:

FID - INTEGER; the file descriptor of the TV file
being accessed

ENTNO - INTEGER; entry number of the vector desired

NDIM - INTEGER; the vector dimensionality

CLASS - INTEGER; the class symbol

ID - INTEGER; the vector ID

LOGIC - INTEGER; the logic element

MEAS - REAL array (NDIM); the coordinates

FILES:

TV - tree vector

REFERENCED BY:

COPYVC
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SUBPROGRAMS REFERENCED:

FPUT

HISTORY:

designed by Dave Birnbaum May 26, 1978

jprogrammed by David Tipton July 10,1979
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TYPE

PROGRAM NAME: TYPE

CATEGORY: Utility Routine (system dependent)

PROGRAM DESCRIPTION:

The function TYPE determines whether a particular
character is a letter, digit, printable ASCII that
is not a letter or digit, or something else.

The function returns: 1 - letter
2 - digit
3 - printable ASCII
4 - something else

PROGRAM USAGE:

INTEGER TYPE

IF(TYPE (CHAR) .EQ.LETTER))

INPUT ARGUMENTS:

CHAR - INTEGER; the character to be tested

OUTPUT ARGUMENTS:

TYPE - INTEGER; character type of variable CHAR

REFERENCED BY:

IDCHK

HISTORY:

designed by Steven Haehn June 2, 1978

programmed by Steven Haehn April 8, 1980

846

bI



OLPARS Program Specifications
UIGNOR

PROGRAM NAME: UIGNOR

CATEGORY: Utility Subroutine

PROGRAM DESCRIPTION:

UIGNOR prompts the user for measurements to ignore, and
returns the ignore measurement mask vector to the calling
program.

PROGRAM USAGE:

CALL UIGNOR (PMODE,NDIM,CONTIN,IGNOR,IGNMES)

INPUT ARGUMENTS:

PMODE - INTEGER; the prompt mode flag

NDIM - INTEGER; the vector dimensionality

OUTPUT ARGUMENTS:

CONTIN - LC3ICAL; continuation-flag,
false if the user wants to quit

IGNOR - INTEGER array (MAXDIM+1); the mask vector
the last element stores the number of
measurements ignored.

IGNMES - INTEGER; ignore measurement flag
1 - igniore measurements
0 - don't ignore measurements

ALGORITHM / NOTES:

See if user wants to ignore measurements (PROMPT).

IF (the user wants to ignore measuremencs) THEN

Set ignore measurement flag on.
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REPEAT

Get the measurement to be ignored.

IF (all measurements have been ignored) THEN

Tell user he has ignored all measurements,
and go back and start over.

ELSEIF (measurement has been previosly ignored) THEN

Tell user he has ignored this one already and
get next measurement.

ELSEIF (user entered a zero) THEN

Break out of loop.

ELSE

Place this measurement number in working array.

ENDiF

UNTIL (User is done)

DO WHILE (There are more measurements to process)

Use entered array as index into mask vector,
and set these elements to zero.

ENDDO

Set last entry to number of measurements ignored.

RETURN

FILES:

Instrumentation

REFERENCED BY:

NMVBSU

SUBPROGRAMS REFERENCED:

EQUALA, INSPGM, INSRET, PROMPT, TRMGET, TRMPUT
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SEE ALSO:

NMVBSU

HISTORY:

designed by John W. Tenney May 14, 1981

programmed by John W. Tenney May 25, 1981
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UIXFRM

PROGRAM NAME: UIXFRM

CATEGORY: TRANSFORMATION ROUTINE

PROGRAM DESCRIPTION:

UIXFRM prompts the user for the name of the new
data tree to be created as the result of a
transformation.

PROGRAM USAGE:

INTEGER UIXFRM

RESPONSE = UIXFRM(PMODE,TLFD,ODTREE,NDTREE)

INPUT ARGUMENTS:

PMODE - INTEGER; the prompt mode

TLFD - INTEGER; the file descriptor of TL

ODTREE - INTEGER (8); treename of current data set

OUTPUT ARGUMENTS:

NDTREE - INTEGER (8); user-selected name for the
new tree

UIXFRM - INTEGER; 1 = the user response was ok
-1 = the user wants to quit

USER INTERACTION:

If the name entered by the user is the same as
the current tree name, UIXFRM gives an error
message and continues to prompt the user. If
the treename entered already exists, the user
is asked if the existing tree should be destroyed.
If the user responds with yes, the name entered
by the user is returned in 'NDTREE', otherwise
the user is asked again to enter a treename.

FILES:

TL -Tree List File
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REFERENCED BY:

FIGNXFRM, NORMXFRM, TRANSFRM

SUBPROGRAMS REFERENCED:

EQUALA, INSCHR, INSPGM, INSRET, LGLTRE,
PROMPT, TLSRCH, TRMGET, TRMPUT

HISTORY:

designed by Donna Morris February 15, 1981

programmed by Donna Morris February 15, 1981
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UNION

PROGRAM NAME: UNION

CATEGORY: Measurement Evaluation Command (subsidiary)

PROGRAM DESCRIPTION:

For each class/class pair entry in the DV file, UNION
determines which measurement best discriminates that
class/class pair (that is which measurement number
corresponds to the smallest or largest discriminant
value), and sets the asterisk flag for the given
measurement. A union by class reads the class entries
in the DV file and a union by class pair reads the
class pair entries in the DV file. UNION displays
an overall rank order display.

PROGRAM USAGE:

User types in 'UNION'.

USER INTERACTION:

The user is asked if he wants to perform a union by
class or a union by class pair.

FILES:

CM - communication
DI - display information
DV - display values

REFERENCED BY:

OLPARS user.

SUBPROGRAMS REFERENCED:

CDSCHK, CMGCDS, CMGOTH, DIGROH, DIGROI, DIPROH,
DIPROI, DVGROE, ERASE, INSINI, INSINT, INSRET,
MENU, OEXIT, OPENFX, PROMPT, RODISP, RSORTD,
TRMGET, TRMPUT

HISTORY:

designed by Kermit Klingbail April 13, 1978

programmed by Donna Morris January 21, 1981
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UNIQND

PROGRAM NAME: UNIQND

CATEGORY: Data Tree File Access Routine

PROGRAM DESCRIPTION:

UNIQND is passed the file descriptor (in FID) of the TI
file, its entry table (ET), the entry slot number
(SENIOR) of the senior node, a table of entry slots
(TABLE) corresponding to the lowest nodes to be
disregarded in the search, the number of such nodes
(NUM) and the name to be checked (NAME).

UNIQND is used by routines such as COMNOD to check for
uniqueness of a nodename and uniqueness of the display
symbol. Certain nodes may be disregarded in the search,
e.g., nodes to be combined in COMNOD. UNIQND assumes
that nodenames and display symbols (the first character
of the nodename) are unique.

UNIQND returns the following:

0 - if the nodename is unique and its display
character is unique.

1 - the nodename is not unique.

2 - the display symbol is not unique.

UNIQND will also be used by structure analysis routines
in checking uniqueness of user input names. In these
routines, the node upon which the structure analysis
has taken place should be designated as excluded. New
nodenames may not equal the name of this node, but may
have the same display character (because the excluded
node will no longer be a lowest node). When used by
structure analysis routines, NUM should be set equal to
1. NUM should be >= 2 when UNIQND is used by other
routines.

PROGRAM USAGE:

INTEGER UNIQND

N = UNIQND(FDTI,ENTBLE,SENIOR,TABLE,NUM,NAME)
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INPUT ARGUMENTS:

FDTI - INTEGER; the file descriptor of the TI file

ENTBLE - INTEGER array (TABSIZ); the entry table

SENIOR - INTEGER; the entry table slot number of the
senior node

TABLE - INTEGER array (NUM); a table of entry slots
to be disregarded

NUM - INTEGER; the number in TABLE

NAME - INTEGER array (NODLEN); the name to be
checked

OUTPUT ARGUMENTS:

UNIQND - INTEGER; see PROGRAM DESCRIPTION

ALGORITHM / NOTES:

UNIQND = JNIQUE (0)

Get counts and pointers from senior node.

Present node = senior node.

FINISH = FALSE

WHILE (UNIQND = UNIQUE and FINISH = FALSE)

IF (present node is not an excluded lowest node) THEN

Check name of present node with Name.

IF (these are not equal) THEN

Check equality of display symbol of present
node with display symbol of NAME.

IF (these are equal) THEN

UNIQND = SAMSYM (2)
ENDIF

ELSE

UNIQND SAMNAM (1)
ENDIF
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ELSE

IF (NUM <= 1) THEN

Check name of present node with NAME.

IF (these are equal) THEN

UNIQND = SAMANM (1)

ENDIF

ENDIF

ENDIF

IF (UNIQND = UNIQUE (0)) THEN

Get next node.

IF ('gnxtnd' returns a false value) THEN

FINISH = TRUE

ENDIF

ENDIF

ENDWHILE

FILES:

TI - tree information

REFERENCED BY:

APPEND, COMNOD

SUBPROGRAMS REFERENCED:

EQUALA, GNXTND, INSINT, INSLOG, INSPGM, INSRET
TIGCAP, TIGNAM

HISTORY:

designed by David Birnbaum June 8, 1980

programmed by Mark Maginn August 8, 1980
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VALUEA

PROGRAM NAME: VALUEA

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

'VALUEA' conditionally returns to the calling
program the numeric equivalent of the given
character argument. When a unique numeric
value is desired for the given character, the
'EXACT' switch should be set to 'true'. When
'exact' is set to 'false', all lower-case
character values will be equivalent to their
upper-case values.

PROGRAM USAGE:

INTEGER VALUEA

N=VALUEA( CHAR, EXACT)

INPUT ARGUMENTS:

CHAR - INTEGER; character to be translated
into a numeric value

EXACT - LOGICAL; flag indicating exact translation

OUTPUT ARGUMENTS:

VALUEA - INTEGER; numeric equivalent of 'CHAR'

REFERENCED BY:

EQUALA

HISTORY:

designed by Steve Haehn February 26,1979

programmed by Steve Haehn February 26,1979
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PROGRAM NAME: VALUES

CATEGORY: Utility Subroutine (system dependent)

PROGRAM DESCRIPTION:

'VALUES' conditionally returns to the calling
program the numeric equivalent of the given
character argument. When a unique numeric
value is desired for the given character, the
'EXACT' switch should be set to 'true'. When
'exact' is set to 'false', all lower-case
character values will be equivalent to their
upper-case values.

PROGRAM USAGE:

INTEGER VALUES

N=VALUES(CHAR,EXACT)

INPUT ARGUMENTS:

CHAR - LOGICAL *1; character to be translated
into a numeric value

EXACT - LOGICAL; flag indicating exact translation

OUTPUT ARGUMENTS:

VALUES - INTEGER; numeric equivalent of 'CHAR'

REFERENCED BY:

EQUALS

HISTORY:

designed by Steve Haehn February 26,1979

programmed by Steve Haehn February 26,1979
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VCREAT

PROGRAM NAME: VCREAT

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

VCREAT will create a variable length record I/O file
using file control service routines under RSX-11M V3.1.

PROGRAM USAGE:

INTEGER VCREAT

N = VCREAT (FILNAM,SAVFLG)

INPUT ARGUMENTS:

FILNAM - LOGICAL*1 array; file name represented by ASCII
characters

SAVFLG - INTEGER; 0 = file to be saved after closing
1 = file to be deleted upon closing

ALGORITHM / NOTES:

The logical unit number is the function value returned.

If an error is found, the value returned is -1.

REFERENCED BY:

Level I subroutines and utility programs

HISTORY:

designed by Steve Haehn January 19, 1979

programmed by Dave Tipton March 12, 1979
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PROGRAM NAME: VOPEN

CATEGORY: OLPARS utility (system dependent)

PROGRAM DESCRIPTION:

VOPEN will use RSX-11M V3.1 file control service routines
to open a variable length record I/O file for read, write
(update), or append.

PROGRAM USAGE:

INTEGER VOPEN

N = VOPEN (FILNAM,ACCESS)

INPUT ARGUMENTS:

FILNAM - LOGICAL*1 array; file name represented by ASCII
characters

ACCESS - INTEGER; 0 = file open for read only
1 = file open for write (update under

RSX-1 IM)
2 = file open for append

ALGORITHM / NOTES:

The logical unit number is the function value returned.

If an error is foun-4, the value returned is -1.

REFERENCED BY:

Level I subroutines and utility programs

HISTORY:

designed by Steve Haehn January 19, 1979

programmed by Dave Tipton March 12, 1979
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WRITEB

PROGRAM NAME: WRITEB

CATEGORY: Utility subroutine (system dependent)

PROGRAM DESCRIPTION:

WRITEB (write block) performs the actual disk write of
all OLPARS fixed length record files. Under RSX-11M,
this routine is an assembly routine. The type of
writing being done is called a block write. For
further information, see an RSX-11M I/O operations
manual.

PROGRAM USAGE:

CALL WRITEB(LUN,BLKNO,BUFFER,BUFSIZ,IOSB)

INPUT ARGUMENTS:

LUN - INTEGER; logical unit number of file being
written

BLKNO - INTEGER *4; an RSX-11M long integer representing
the virtual block to be written

BUFSIZ - INTEGER; size (IN BYTES) of the virtual block toi-e written

BUFFER - INTEGER ARRAY(BUFSIZ/2); the virtual block
written is stored here

OUTPUT ARGUMENTS:

IOSB - INTEGER ARRAY(2); the I/O status block

IOSB(1) = File Control Services (FCS)
error code in lower byte

IOSB(2) = actual number of bytes written
(it will be equal to BUFSIZ)

ALGORITHM / NOTES:

A requirement for usage will be that the files to be
written must be 'opened' with 'BUFFER COUNT = -1' in
a DEC F4P open statement, or that a -1 is placed in the
offset F.MBCT in the file descriptor block (FDB) of the
file from an assembly 'open' program. (Refer to an
RSX-11M FORTRAN user's guide.)
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OLPARS Program Specifications
WRITEB

REFERENCED BY:

FGET, FPUT

SUBPROGRAMS REFERENCED:

$FCHNL - obtains FORTRAN FDB, when given a logical unit
number

.WRITE - assembly 'block' write program

.WAIT - causes WRITEB to wait until BUFFER is written

DIAGNOSTICS:

If an invalid logical unit number is encountered, WRITEB
will abort.

SEE ALSO:

READB

HISTORY:

designed by Steven Haehn Dec. 15, 1978

programmed by Steven Haehn Jan. 15, 1979
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WRTNOW

PROGRAM NAME: WRTNOW

CATEGORY: Terminal I/O (system dependent)

PROGRAM DESCRIPTION:

WRTNOW writes the present date and time on the
terminal screen in the following format
(without quotes):

'DATE: dd-mmm-yy hh:mm:ss'

PROGRAM USAGE:

CALL WRTNOW

REFERENCED BY:

CLSCAT

SUBPROGRAMS REFERENCED:

DATE, INSPGM, INSRET, TIME, TRMPUT

HISTORY:

designed by David J. Tipton 12-Jul-79

programmed by David J. Tipton 12-Jul-79
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WRTODS

PROGRAM NAME: WRTODS

CATEGORY: Terminal Display Routine

PROGRAM DESCRIPTION:

WRTODS can be used to put up the 'CURRENT OPTION'
and 'CURRENT DATA SET' portion of an OLPARS display
when the current command is in 'page' mode (i.e., the
command has multiple output pages for the user to
view).

PROGRAM USAGE:

CALL WRTODS(FDCM,PGMNAM,SCRN)

INPUT ARGUMENTS:

FDCM - INTEGER; file descriptor for the CM file

PGMNAM - INTEGER array (10); Name to be placed under
'CURRENT OPTION:'

(NOTE, when PGMNAM(1) = 0
the current option name
found in the CM file is
used instead.)

SCRN - INTEGER array (19); OLPARS screen coordinates

ALGORITHM / NOTES:

Note, the MENU program normally puts up the current
option and current data set names. WRTODS is used
when these names are desired on the display without
the program menu (normally used when a command must
put up several pages of display information).

FILES:

CM - communications

REFERENCED BY:

MICMAC

SUBPROGRAMS REFERENCED:

CMGCDS, CMGOPT, INSCHR, INSPGM, INSRET, TEXT, TRMPUT
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WRTODS

HISTORY:

designed by Steven Haehn Oct. 9, 1980

programmed by Steven Haehn Oct. 11, 1980
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XINT

PROGRAM NAME: XINT

CATEGORY: Numerical Computation Algorithm

PROGRAM IESCRIPTION:

XINT finds the intersection of any line with a
horizontal line.

PROGRAM USAGE:

CALL XINT(CRNTPT fNDYY, BNDYX, YCONST, XLOC)

INPUT ARGUMENTS:

CRNTPT - INTEGER; the current point in both
point arrays

BNDYY - INTEGER; the 'y' boundary point array

BNDYX - INTEGER; the 'x' boundary point array

YCONST - INTEGER; the 'y' screen coordinate,
either the maxium or minimum
'y' value

OUTPUT ARGUMENTS:

XLOC - INTEGER; the 'x' intersection point

ALGORITHM / NOTES:

Calculate the 'x' intersection poir.t

First we want to fin the slope of the line.
The point slope form will be used.

(Y1 -Y2) = (X1 - X2)M where M is the slope

This breaks down to:

Y1 - Y2

XI - X2

The y - intercept form is now used to find
the y intercept.

Y MX + B where B is the intercept
Y2 MX2 + B
Y2 - MX2 B
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XI NT

Now put the slope in for M:

(Y1 - Y2)
Y2 ----------- X2 =B

(X1 - X2)

Now find a common denominator:

X2Y1 - X2Y2
Y2 ------------ =B

X1 - X2

Multiply each term~ by the denominator:

Y2(X1 - X2) - X2Y1 - X2Y2

X1 - X2 X1 - X2

Distribute and add together:

Y2Xl - Y2X2 - X2Y1 + X2Y2

X1 X2

Y2X1 - X2Yl

Xi - X2

Now fill in the equation Y MX + B and
solve for x by substituting M, B, and Y:

Y - B

M

Y2Xl - YlX2
YC--------------

X1 X2

Y1 Y2

X1 X2

Now invert the denominatior and multiply:

YC(XI - X2) Y2Xl YlX2 X1 - X2

YJ - Y2 X1 - X2 Y1 - Y2

Now cancel and add togther with common denominator:
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XINT

YC(Xl - X2) - Y2Xl + YIX2
X =

Y1 - Y2

This is now the dereived equation for the 'x' intercept.

Check the value of the result and set output
argument according to the size of the result

FILES:

Instrumentation file

REFERENCED BY:

REDRAW

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET

HISTORY:

designed by Mark Maginn September 18, 1980

programmed by Mark Maginn September 18, 1980

I
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YINT

PROGRAM NAME: YINT

CATEGORY: Numerical Computation Algorithm

PROGRAM DESCRIPTION:

YINT finds the intersection of any line with a
vertical line.

PROGRAM USAGE:

CALL YINT(CRNTPT,BNDYY,BNDYX,XCONST,YLOC)

INPUT ARGUMENTS:

CRNTPT - INTEGER; the current point in both
point arrays

BNDYY - INTEGER; the 'y' boundary point array

BNDYX - INTEGER; the 'x' boundary point array

XCONST - INTEGER; the 'x' screen coordinate,
either the maxium or minimum
1x' value

OUTPUT ARGUMENTS:

YLOC - INTEGER; the 'y' intersection point

ALGORITHM / NOTES:

Calculate the ly' intersection point

First we want to fin the slope of the line.
The point slope form will be used.

(Y1 -Y2) = (X1 - X2)M where M is the slope

This breaks down to:

Y1 - Y2

Xl- X2

The y - intercept form is now used to find
the y intercept.

Y = MX + B where B is the intercept
Y - MX B
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YINT

Now put the slope in for M:

(Y1 - Y2)
Y1------------X1 =B

(X1 - X2)

Now find a common denominator?

X1Yl - X1Y2
Y1-------------=B

X1 - X2

Mu'.tiply each term by the denominator:

Y1(X1 - X2) - X1Yl -XlY2

X1 - X2 X1 - X2

Distribute and add together:

Y1X1 - Y1X2 - XlY1 + X1Y2

X1 X2

X1Y2 - X2Yl

X1 - X2

Now fill in the equation Y = MX + B by
by substituting M, B, and X:

Y1 - Y2 Y2X1 - Y1X2
Y --- (XC) ------------

X1 - X2 X1 - X2

Add together because of common denominator:

(Y1 -Y2)X2 + Y2Xl - Y1X2

X1 - X2

This is now the dereived equation for the 'y'
intercept.

Check the value of the result and set output
argument according to the size of the result

FILES:

Instrumentation file
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REFERENCED BY:

REDRAW

SUBPROGRAMS REFERENCED:

INSFLT, INSINT, INSPGM, INSRET

HISTORY:

designed by Mark Maginn September 17, 1980

programmed by Mark Maginn September 17, 1980
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ZOM ISP

PROGRAM NAME: ZOM1SP

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

ZOM1SP allows the user to select a subarea of the
current one-space display and have a closer, more
detailed examination of that area. In the manner
described below the user first selects the left-
most point on the baseline, then the right- most
point on the baseline to be maginefied. The new
display is this area.

PROGRAM USAGE:

CALL ZOM1SP (FDCM,FDDI,FDDV,FDPV,FDS1,MINMAX,SCREEN,
DIHDR,DISCOD,NDIM,ZOMFLG)

INPUT ARGUMENTS:

FDCM - INTEGER; file descriptor of the CM file

FDDI - INTEGER; file descriptor of the DI file

FDDV - INTEGER; file descriptor of the DV file

FDPV - INTEGER; file descriptor of the PV file

FDS1 - INTEGER; file descriptor of the SI file

MINMAX - REAL; array of current min - max values

SCREEN - INTEGER; array of screen coordinate values

DIHDR - INTEGER; array of info. from DI header

DISCOD - INTEGER; the display code

ZOMFLG - INTEGER; the zoom flag from the DI header
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USER INTERACTION:

Using the graphics cursor, the user must select the
portion of the cut ,ent display to be "zoomed" upon.
When the graphics cursor is on for the first time,
the user positions it at the left-most point on the
baseline for the new xmin and enters any character.
The second time, the user positions it at the right
-ost point on the baseline for the new xmax and enters
ary character.

ALGORITHM / NOTES:

Turn on the graphics cursor

Get lower left-hand position input by user (GIN).

Get lower right-hand position input by user

Check zoom flag to determine new value of zoom

flag

Find the range of the old 'x' points

Compute new current x(min), x(max), and store them

in DI file header (DIPMAX).

Write out new values to DI header

Turn the screen coordinate flag in the DV file
header 'off' so that the display subroutine
"knows" that it must recalculate a new set
of screen coordinates for the one-space display.

Put up new two-space display (MICMAC).
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NOTE

For one-space projections, computation of the new max,min
values from the screen coordinates given by the user, is
done by solving for x and y in the equations for scatter
screen coordinates (OLPARS Programmer and System
Maintenance Manual). If x(L),x(R), are the screen
cooroinates of the two points entered by the user, this
yields:

new x : range (x(L) - E)
min +----------------- xmin

G - E

new x range (x(R) - E)
max +----------------- xmin

G- E

The new min,max values are interpreted as real numbers.

FILES:

CM - communications file
DI - display information file
DV - display vector file
PV - projection vector file
SI - scratch 1 file
Instrumentation file

REFERENCED BY:

SCALZM

SUBPROGRAMS REFERENCED:

CMGOTH DIPHDI DIPMAX DVPHDR EQUALA ERASE GIN
INSFLT INSPGM INSRET LINSEG MICMAC PROMPT TEXT
TRMGET TRMPUT

HISTORY:

designed by Mark Maginn November 19, 1980

programmed by Mark Maginn November 19, 1980
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ZOM2SP

PROGRAM NAME: ZOM2SP

CATEGORY: UTILITY SUBROUTINE

PROGRAM DESCRIPTION:

ZOM2SP allows the user to select a subarea of the
current two-space display and have a closer, more
detailed examination of that area. In the manner
described below, the user first selects the lower
left-hand corner, then the upper right-hand
corner of the area to be magnified. The new
display is that subarea.

PROGRAM USAGE:

CALL ZOM2SP (FDCM,FDDI,FDDV,FDPV,MINMAX,SCREEN,DIHDR,
DISCOD, NDIM ,SCALTY, ZOMFLG)

INPUT ARGUMENTS:

FDCM - INTEGER; file descriptor of the CM file
FDDI - INTEGER; file descriptor of the DI file
FDDV - INTEGER; file descriptor of the DV file
FDPV - INTEGER; file descriptor of the PV file

MINMAX - REAL; array of current min - max values

SCREEN - INTEGER; array of screen coordinate values

DIHDR - INTEGER; array of info. from DI header

DISCOD - INTEGER; the display code

SCALTY - INTEGER; the type of scaling flag from the
DI header

ZOMFLG - INTEGER; the zoom flag from the DI header

USER INTERACTION:

Using the graphics cursor, the user must select the
portion of the current display upon which to "zoom".
When the graphics cursor is on for the first time,
the user positions it at the lower left-hand corner
of the new display area and enters a any character
on the keyboard. The second time, the user positions
it at the upper right-hand corner of the new display
area, and again enters any character.
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ALGORITHM / NOTES:

Turn on the graphics cursor

Get lower left-hand position input by user (GIN).

Get upper right-hand position input by user

Check zoom flag to determine new value of zoom
flag and type of scaling flag

Set maximum value used in computing new current
points according to type of scaling flag.

Compute new current x(min), x(max), y(min), and
y(max) and store them in DI file header (DIPMAX).

Write out new values to DI header

Turn the screen coordinate flag in the DV file
header 'off' so that the display subroutine
"knows" that it must recalculate a new set
of screen coordinates for the one-space display.

Put up new two-space display (CLSCAT).
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ZOM2SP

NOTE

For two-space projections, computation of the new max,min
values from the screen coordinates given by the user, is
done by solving for x and y in the equations for scatter
screen coordinates (OLPARS Programmer and System
Maintenance Manual). If (x(L),y(L)),(x(R),y(R)) are the
screen coordinates of the two points entered by the user,
this yields:

new x maxX(x(L) - A - WC)
min -------------------- + xmin

WD - 2WC

new x = maxX(x(R) - A - WC)
max -------------------- xmin

WD - 2WC

new y = maxY(y(L) - B - HC)
min ------------------- - ymin

HD - 2HC

new y = maxY(y(R) - B - HC)
max ---------------------+ ymin

HD - 2HC

The new max,min values are interpreted as real numbers.

FILES:

CM - communications file
DI - display information file
DV - display vector file
PV - projection vector file
Instrumentation file

REFERENCED BY:

SCALZM

SUBPROGRAMS REFERENCED:

CLSCAT, CMGOTH, DIPHDI, DIPMAX, DVPHDR, EQUALA, ERASE,
GIN, INSFLT, INSPGM, INSRET, PROMPT, RCTNGL, TEXT,
TRMGET, TRMPUT
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I HISTORY:

designed by Mark Maginn October 7, 1980

programmed by Mark Maginn October 7, 1980
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APPENDIX A

OLPARS SYSTEM DEPENDENT PROGRAMS

This section contains a list of the system dependent
commands and subprograms.

EXECUTIVE PROGRAM

CIP

COMMANDS

ANYTHING
BYEOLP
FILEIN
FILEOUT
HELOLP
HELP
MEASXFRM

PROGRAMMER AIDS

GEN ODTDMP
INSHSP OLTDMP
MAKOPT

MISCELLANEOUS TASKS

CMINIT (part of HELOLP process)

INSTRUMENTATION PACKAGE

GETHST INSFLT
HSGHDR INSINI
HSGREC INSINT
HSPHDR INSLOG
HSPLNK INSPGM
HSPREC INSRET
INSCHR INSSET
INSDBL PUTHST
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GRAPHICS PACKAGE

ERASE MOVE
GIN RCTNGL
LINSEG TEXT
MARK

SUPPORT SUBPROGRAMS

ASCDEC GETOPT ORENAM
CHKEXS GETSTR PACKB
CLOSBL GETVEC PACKW
CLOSE GOPTNM PRINTR
CONCAT GTLUN PROMPT
DELETE HASH READB
EQUALA INDEX RENAME
EQUALS INITD SEARCH
EVALBM ITREAL SETOPT
FCGENT LENGTH SETUP
FCGHDR LESS TRMGET
FCPENT MENU TRMGLB
FCPHDR MODINI TRMOPN
FCREAT NBLANK TRMPUT
FCTOPN OCLOSE TYPE
FGET OCREAT USRI01
FILGET QEXIT VALUEA
FILPUT ODELET VALUES
FLUSHB OMOVE VCREAT
FMNCOV QOPEN VOPEN
FOPEN OPENBL WRITEB
FPUT OPENS WRTNOW
GETFID OPNTMP
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APPENDIX B

SYSTEM DEPENDENT PARAMETERS

1. Physical Record Length

On the PDP-11/70 under RSX-11M, a physical record is
512 bytes or 256 words in length. This is the block
size that FGET and FPUT work on.

2. Two-Space Screen Coordinates

Ws = number of display units in screen width
Hs = number of display units in screen height
Wd = number of display units in display width
Hd = number of display units in display height
We = number of display units in character width
Hc = number of display units in character height
(a,b) = lowest left coordinates of display
(c,d) = upper right coordinates of display
M = number of rows in cluster plot
N = number of columns in cluster plot
L = number of characters per line

3. One-Space Screen Coordinates

(e,f) = coordinates of the beginning of the first
display line

(g,f) = coordinates of the end of the first display
line

D = the length between successive display lines

NC = the number of classes that can be displayed
on the screen at once

Ar example of a file containing the one-space and
two-space coordinates can be seen in the OLPARS VI
Programmers Reference Manual, Appendix B.
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APPENDIX C

NAMED COMMON BLOCKS

This appendix contains a list of all the named common blocks

found in OLPARS. The name of the source file (include file) in which

the common block is defined is found in parenthesis following the

common block name. References to the OLPARS VI Programmers Reference

Manual are abbreviated to PRM.

BLKBUF (fact.dcl)

Contains the physical record buffer space which is part of the

File Access and Control Table (see PRM).

BUFCNT (fact.dcl)

Contains actual number of block buffers allocated at task build
time.

CALUN (calun.dcl)

A list of currently available logical unit numbers.

COM STK

Contains stack pointer used in the 'AFT' FORTRAN preprocessor's
implementation of internal procedures.
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Named Common Blocks in OLPARS -- C

FACT (fact.dcl)

The File Access and Control Table (see PRM)

FSHBLK (fshblk.del)

Contains Fisher logic information used during overall logic
evaluation.

GP1BLK (gplblk.dcl)

Contains one-space group logic information to be used during
overall logic evaluation.

GP2BLK (gp2blk.dcl)

Contains two-space group logic information to be used during
overall logic evaluation.

HISTRY (histry.del)

Instrumentation package common area.

LOGNOD (lognod.dcl)

Contains overall logic evaluation information.

NMVBLK (nmvblk.dcl)

Contains Nearest Mean Vector logic information to be used during
an overall logic evaluation.

NNBLK (nnblk.dcl)

Contains Nearest Neighbor logic information to be used during
overall logic evaluation.
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ONEDT (dscrmthr.dcl)

Contains projection discriminant and threshold information for
one-space logic creation.

TWODT (twodt.dcl)

Contains projection discriminant and threshold information for
twospace logic creation.
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APPENDIX D

OLPARS PROGRAM
CROSS REFERENCE TABLE

This appendix contains a cross reference table of all the

currently implemented OLPARS programs found in this manual. The cross

reference table is in alphabetical order with program names (subject

program) on the left and "subprograms referenced" and "programs called

by" lines on the right (a '+' symbol, preceding a particular line,

indicates that the names found on that line are programs which

reference the subject program).
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MLARSd PROGRAM CROSS REFERIC LISTING D
(WHO CALLS WjOi, '+' WA~IJS 'CALLED SY' LINE INDICATED)

14LOG +DISTOC

%DSIIRT +CORKAT DCRIK2 NORIIXF

$SORT +UFSH MNSTDV MNVECD NKVJT PROJCT S2FSHP

ADDMCV INSB. INSFLT INSINT INSPO INSRE TI6COP TISMO TIGIW TIPCOP TIPVDV TIPMN
+ADUPCII PANR NOICOA

AD"PC ADINCY INSINT IN"PS INSRET TISCOP TICV TIGHDR TI6JiN
+APEND CRANDIS D'JEC NAKEREE HEASXFRAi IIOVEC NRSTNBR TRMIS"

ALL VEC FILPJT INSINT IN"Pi IKSRET PACKI TRWPUT V6VEC

+PRTDS

ALNCPR INSCNR INSINT INSPG ItISRET TISCOP TiPVAP TIPCOP TIPNAM
+APEND DANDE

ANYTHING CMOIR tONCAT ERASE FILSET INSINI INSRET KEAU OEXIT OPENEX OPENS TRIFUT

APPEND AD"PC ALNCFN CNOTH COPYCY COIPYMN COPYUC ERASE FIXXLV SWXAN INSINI INSINT INSRET MENU
OEXIT OPEJE TIGtOP TRWPU MVDR TVRHD UIAPND

ASCDEC +GEN ODFSEN

BIKDET +CN11P

BIWIDTh CMOMF CMTH 01OD1 DIGMAX DIPI4DI DIPMAX DVP HBR EGUA.A ERASE INSFLT INSINI INSINT INSOE
MENU MICMIAC OEXIT OPENFX PROMPT TRMGET TRWPJ

Raw~ CSCAT EDUM.A ERASE FLUSHT INSPON INSRET NICKA TRMGET TRAPUT
+DR"1lNDT

BOUND *DRMAUDY MOVIEC OPTDSP

CDEFMULT CMGOT1 CIPITI4 ERASE INSINI INSINT INSRET MENU GMT OPEF PROMPT TRWSE TRNPU

COISPLAY MLOSX MLSAT CNM~D MIGTN DISOC DVPU INSINI INSRET MENU NICKA OEXIT OPENVX TRMP1JT

CD=OI CMGCD DIGNAM EQUALA IN"PU INSRET

+RAWK REPRO.ECT SLCT1IAS TRANSFRM UNION

owARl INSPU INSRET
+DDSUUTR AUTREE MATXFRM MTRXDE MTRXDP XTRXEN REASNAME SAYMAT UICIM UIRSTR

armx IN" INSRET MENUI OEIT TRJUPr
+DPAUUND DIJEC ESETP FlI9ER FIGIHiOD LIASD6 L1EIGV I.2ASDG L2EIS' L2FSI? MATXFRK MM'E
+ENM. i NMV WROD NORNXFR NSTNIR OPTIMLND PWJA S2FSP THRZSIIIGD UIAPND

tIP CLOSE CONCAT EMKAS EXIT FILGET FLUSHF GEMNC INDEX LENGTH OPENS TRN1GET TRIFU VAES

CLFTMP CLIZE EIWLA ERAS EYALUS FILPVT GETLST IN"PO INME LIGCLP LIGWO LIMDC LIGDSM OPENS
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OLPARS PROGRAM CROSS REFERENCE LISTING - D

(WHO CALL.S WHOM9'+ MEANS 'CALLED BY' LINE INDICATED)

PRINTR PROMPT TISCOP TIGET TRNGET TRMPUT TV6ID TVmVC TYPHDR T'JPLO6 UILGE4 WRThOW
4LOGEYAL

CLNODE ALNUPN INSP6IN INSRET TIGCAP TISCOP TIPCAP TIPCOP TIPtW
+RESTRUCT

CLOSS +FILEOUT HELP

CLOSDL CLOSE INS"O INSRET MEIT TRWU WRITER
+FILEIN W NCV GE7OPT OETWEC GOPTW? SETOPT

CLOSE +CIP CLFYIID CLOSE. CHINIT CNPAOD CMPRT MREAL EIGPRT FILEIN GEN NAAR NTRXDP KTRWIN
+ODF6EN OCLOSE OEXIT PENNI PEPAIR PRINTR PRTDS PRTIDX PRTU)S

CLOSFX OCLDSE
+BINUIDTH CDISPLA'r CIIINIT CHMO CRANDTS CREATLOG CREATR CSCALE DDNDY
*DDATATREE DELETR KOSTREE DRAJRNDY DTREKAIIE EIGmXFR ESETUP FILEIN
+FIS4SU SEN INSINI INTENSIFY LlASDG LICRDV L1EI6'Y L2ASDG L2CRDV L2EIGY LSETUP
+L.TRENAIE 1IAPITREE IIATXFRII NEASXFRII NOYEC NAWAAO tEIEVAL NIFASS NORNXFR
4NSTNIR OPENTR OPTDSP PEPAIR PRO"N PRTDS PRT IPX PWEVAL RDISPLAY REDRAW REPROJECT
fRESTRUCT SlCRDV SlEIGV S2CRDY S2EIGV SCALRET SCALDI SELECT SETLOG TRANSFRII UIAPKD
+UICYNKD UICRL6 UIL2FS UINKBR UIRSTR U152FS

CLOSTR INSPOlN INSRET OCLOSE
*CMPMOD COIINOD CRANDTS DOSUBSTR DTRENAIIE E16NXFR EVALNN EXFRN FILEIN FILEOUT
N.IRDV L1V L2CMD L2EIGY LISTLOGS LOGEVAL LTRENAIIE mlACMs NiS MEASXFRN
+M0VEC NAMELOG NMW NNIOD NORMXFRM NRSThDR NXVRM OPTIMUIOD REPROJECT SIEIGV
+THRESMED TRANSFRfl UICRLG UIL2FS

CLStAT CLUS CJIGCDS CHGOTN CNISCN DIONDI DIGNAX DIGNAK DIPROT DISPCL DVPIIDR EGUALA ERASE ISR
INSVLT INSINT INSPGM INSRET PYGNDR PYPNDR RCTN6L SCAT TEXT TRMiPU VRTHOU

4DNDEP CDISPI.AY CSCALE DBNDY L2ASD6 L2=RD L2EI6V L2FS) NOVEC PRTIDX RDISPI.AY
+REPROJECT S2CRDIJ S2EIGV S2FSNP SCALRET SELECT ZOII2S

CLSTRX *CLUS

CLSTRY 4'CLUS

CLUB CLSTRX CLSTRY DIGENT 0161401 DIGlIAX DIPNAX DVSHR DYGVC DYPKDR DVPWEC GRIDIS INSFLT INSItiT
INSPOli INSRET SCATR

+CLSCAT

CHDISP CMi6SCN DIGCME D1609 ERASE INSINT IrSGI INSRET TRIIPT
*OMPMOD PENNY PEPAIR ROISPLAY

CNGCDS FGET INSCHR INSINT INSPGII INSRET OEXIT 1'AC1KV TRMPUT
MCDSPLAY CDSCHK CLSCAI CRANDTS CREATLOG CREVAL DDATANOD DDATATREE

+DRAWUNDY DRAM DSCRMEAS WVEC ESETUP FILEOUT FISHER FISHNOD INITB LIASDU
ULCRDY LIEIGY L2ASDG L2CRDY L2EI6V L2FSHP LSETUP NATXFRM IIEASXFRII KENU MODINI MOYEC

+NAMELOi G AL NNY ONNO 1ff 90 NORM"FR NRSTNPR OPTIMLOOD PENNY PEPAIR PROJN
+PRTCM PRTIDX PWEYAL RAINK RDISP.AY REPRUJCT SICRDY SIEIGY S2CRDY S2EIGV S2FSHP
+SETUP SLCTMEAS THRES4WD TRANSFRM UICRL6 UIRSTR UNION WRIODS

CMGDIR FGET 1NAPGN INSPET PACK4
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,-ARS KQGik CRS- ;RK :10 - bi
(WHO CALL.S MNOP M+ IEANS 'CALLED SY' LIKE INDICATE)

+ANYTHIKG GETOPT GOPTNM HELP SETOPT

CIG FOET INSCHR INSINT INSP" INSRET OEXIT PAC0~ TRHPUT
+CRBAt DLOGTRJEE DLSUBSTR DIRAWLO6 FISHER FISHMOD LEPP KODINI NEW NNV WPM
4NSTMIR OPTIMLAOD PENMY PEPAIR PtTLOG PWdEVAL WAKJE REP ROCT SETUP

+TlRESHAOD CIS

CIIGOPI FSET INSPWI IHSRE GEXIT PACKN TRMPtJT
+MNUM UICRLS UIRSTR WRTODS

CAGOTH FGET OEXIT TRI*IT
+APPEND IINWIDTH CDEFAILT CDISPLAY CLSCAT COM CRANDTh C2VAL CSCALE DWNY
+DDATANODl DDATATRE DDSUDSTR DLOGTREE DLSUBSTR DRAIND DRAiILOG
+DRAWTREE DSCIEAS BTEMME MC EIGPRT E.IMfA ESETUP FILEIN FILEDUT FIME
+FISNIO HE? INSINI INTENSIFY LICRDV LIE1GV L2ZRDV L2EIGV LSETUIP LTROVA MAWRO
4MAIETREE MATRIX KATXFRM IIEASXFRM MICROP MODINI NAlIELDO NMEVAI. MYJ NMOM NOD
+NCRRXFRM NRSTNBR OPTIMLMOD PRTDS PFI'IDX PRTLOG PNEVAL RAWI RDISPLAY
+REASNMW RPROJECT SICRD4J SlEIGY S:=RD SCALRET SELECT SUTDS SETLOG SETUP
+SLCTMEAS SITEIG THRESNiD TRANSFRM UICRL8 UZL2FS UILASD UIRSTR UIS2FS UNION
+ZNISP zow2

CAM50 FGET IN"Pi INSRE QEXIT PAMI TRMUT
+CLSCAT CHDISP 0.REVM DRAWWNY DRAWLOG DRAWTREE LSETUP AmN AICMAC AMVC NTRXD
+OPThSP PRECPT PRO"M PRTIDX REASNAME REMRA RODISP SCAL.ZI TIWDS

CMINIT CLOSE CLOSFX CMPDIR COWSC CONCAT FILGET VLUSHF GEMNC INSSET LENGTH OEXIT OPEJFX OPENS
PROMPT TRIIGET MW~iJ

CIINCG INSFLT INSPGM INSET VJSGEC rVPEC,
+RZSTRIJCT TRANSFRN

CMPCDS FPUT INSPO INSRE ITREA.
4CRANTS DDATATREE SETWS

cmFDIR FPUT INS"O INSRET ITREM.

CNPLOG EGUALA FPUT WNPS1I INSET ITREM.
+CRE'JAL DLOGTREE FISHER WAEDS MlY MRSTNR SE TLOG

CIPROO CMOSM CLOSF CLOSTR CNDISP CMRT DIPICME DIPCHN EGM.A EVALUB FILPUT GDXTLX INS"i INSRET
LIGOLP LIGCHM LIBCOP L1601 LIGDS OPEWFX GPEN PRINTR TI6CDP TIGET TIGNAN TRKPUT TVGHDR
VJGUEC TVPHDR TYPLOG UILGE4 UIL6EO UILME

C"GT FPUT INS INSRET ITREAL
+SETOPT

C0lOTH FPV INSPO INSRET
$ODEFMLT

CMP"R CLOSE DIGSlE D1901 FILM IllSPSM IN00 OPENS PRINTR TW
+CNPND PENW PEPAIR PRTMI
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OLPARS PROGRAn CROSS REFERENCE LISTING - D
(WHO CALLS UjiOi, 'V' MEANS 'CALLED DY' LINE. INDICATED)

C-4SCH FPUT INSPSN INSRE ITREALI 4CHINIT

CN7IS? DINSET DIGENT DIPDIT DVGYEC DVP'JC INSC INSINT IV"PS IWNSRE X1T S1I4IDR SIPBC SIPIDR
SCATR TRJMPU

COLAPS IN"PS INSRET
+DCRIftl EIGNPY IWYSU TRANSF"

COMIN INSPSIA INSRET
+DCRIMI

CONDCLOSTR CMGOTH COPYV CREATR ERAM GARINI INSCHR INSINI INSINT INSL9 INSRE MENU N"DL)

OEXIT OPENFX REWAI TI"CA TI6COP TIPCOP TIPHAM TRMfIIT TYPHDR UICIIN

CONCAT +ANYTNIN6 CIP CRINIT GETHST GETOPT HELP NAKOPT OCREAT DOPEN OPENDL OREWA

COPYO' INS"I INSRET TIMMO TIPCOJ
+APPED

CGPYW4 INSINT INSP6 INSRET TIGHN TIP*
+APPEND

COPYYC INSINT INSLOG ImnSP WSE VWasR Ww~Jc TYPHDR TIMC
W*PEND COf9MOD DDSUDSTR

CORJIAT SDSGRT FILPJT INSINT INSPSH INSRE PACK TIMMD TRW
+PRTDS

CO'JNT FILPT INSINT IN"P1 INSRE PAWK TI6CO TRMPUT
+PRTD[S

CRANKTS ARMFC CLOSVX CLOSTR CNGCD M6TN MECD CREATR EWUL ElRASIE ON=TR INSFLT INSINI INSINT
INSLOG INSIET LGLTRE HENU OEXIT OEKFX OPONT PRMPT RAN ROMAN SUMI, TIOCP T16CO
TIGET TIMHD TIPCAP TIPCOV TIPET TINIR TIPI9 TIPUA TLSRCH TRNGE' TRPUT TYOVEC TWNHDR
TYPYEC

CREAFX OCREAT
+GEN

CREATLOG CLOSF CMGCD CREVAL CRL961 CRL062 ERSE 6TROXI GTRGHR INSINI INSINT INSRET LI6011 LIGCOP
CEXIT OPENS OPENTR TRW UICRLG

CRETR COSX IWS"I INSRET LLGENT LLGIDR LLPEKT LLPHDR LUSRCH OCREAT OPEJE TLOWN TIUIR WTLP
TLPHD TLSRCH TRHPIJT

+CUIINOD CRA#D'S DDSU3STR EXMR FILEIN IIAMMRE PESXFRM HAANEO IRSTNIR NMFR
+TRANSMR

CREWAL CLOSE CMGCDS C6106 CWlSfl COWSC CII'1DG EW&AA ERASE EVISP EV2SP FINPT INSCHR INSINT
INSPOI INSRET LIPCOP PRINTR PROMPT rIGCOP TIOWM TRNGE TRMPUT TYPEC TYPL96 URTNOW

+CREATL96

CR196 CRLVI EVALBM WULAE INSP6N IISRE LISCN LIBCOP LISENT LI6STR LIPENT
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0ARS PROGRAMI CROSS REFERENCE LISTING - D

(WNO CALLS WOM 'V EANS 'CAUED BY' LIKE INDICATED)

.cRETLOG

CR.VI DIGHOI DVGUE IN"PS INSRET PTRBNR P'JUEK

CRLV2 DIGNDI DSCYTH D'JGEC KIVA IN"PG INS PTRGNI PTRWS PY6WN
+KRLO02

CRPROJ GLONOD INSINT IN"PG INSRET LCPROJ
+SICRDV S2C

CSCALE CLOSVX CLSCAT MIGTN DIG4DI DIMIA SIMIII DIPWA WJPHDR EOUM.A ERASE INSINI INSWE NNM
MICMAC GEXIT OP!NF ThMGET TRMPUT

DATE 4URTNOV

DBNDY CLOSFX CSCAT CHGOTH BIONDI DIPHDI INSIMI INSINT .-NSRET MENU MICMAC OEIT OPEMFX TWI T

DCRIM UCRIMI DCRIN2 DITHER INSFLT INSINT 1N)"G INSRET INYERT PVGEN
VZSHS LIASDS L2ASDG LEV t S2FSHP

KCRIM1 WOLWS CORBDIN INSZNT ISPSM IOUE LOWK~ PYGENT PVSHD TIGCQP T16COV T16Mh TRMPWU
+ICRIM

RCRIII2 $OUGT IDX IMSLT INSPOR INSET TRMiPUT

DDATAXOD CHGCDS CNOT ERAE B.ONOB INSINI INSRE ?MK WOI OPF GPENTR REARR SELCL TIBET

DDATATE a..M~ OWGDS MlGTNh K O ~DS ETR EU ERASE 11151W! INSRET 4M OEXIT OPEW PROMPT
TLGHDR TRIIGET TRM

DDSUISR OWR~l CLOSTR OlGTh CPYWJ CREATR EGALA ERASE F XXXIV 6ARIND 6LDOD WMTHD INS=H INSINI
INSINT INSRET LEJIGA MEW~ GEXIT OPMF OPENIR PROMPT RElIANT TIGCAP TIMCO TIBET TIMNU
71PWA TIPCOP TIPNH TISRCH TRWGE TRMPUT TrHDR il ND

DEmLETELE

DELETR cLDSFX INSINT INSLOG INSPSM INSWE ILLENT LLGHD U.PENT LLPIIIR LLSRCH ODEI.ET OP1E TLGENT
TLw WENT TmPnR ThSR" Tm

+DIATATREE DLOGTREE HRSTNDR RElIAT

DIGOE POET INSPO INSRET OEXIT TRMPUT
4CMDISP CHPRT

DIGSiI4 POET INS"I IWSRET OEXIU TRWPJ
+CMDISP cMPRT 19"C

DISBC FGET INSINT INSPO1I INSRE 0EXZT TRWfI
*CDIPLAY DRANUNDY KWMC PROJMN PRTCN PRTIDX RDISPI.AY REPRO.CT SUIoI
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OLPARS PROGRAM~ CROSS REFERENCE LISTING - D
(WHO CALLS WHOM, '4' MEANS 'CALLED DY' LINE INDICATED)

' EOGRBM WAE
+UICRLG UIRSTR

DIGEFS FGET 1NSCH INSINT INSPOR INSRET OEXIT TOMIJ

+NODDFS

DIGENT F6ET IN"PO INSRET OEXIT PAMK TRIFUT
4CLUS CHTISP DISPCI. RACROP EAN1 AEAN2 HICROP MODDFS HOVEC OBTCLS PRTIDX SCAT

015161 FGET INSPGH INSRET 0EXIT TRIMU
+DINVIDTH CLSCAT CLUS CRLVI CRLV2 SMLE DMND DISZ'CL INTENSIFY NACROP IIEMI
+HEWN HICHAC MICROP NOKC CPTDSP PRTIMX REDRAW RESTRUCT SCA.REr SCALZM SCAT SELECT
+UICRL6 UIRSTR

DIGrAX FOGET IN"PI INSRET OEXIT TUIMUT
+BINWIDTh CLSCAT CLUS MSALE DRAWINDY MACROP MICHAC 111CR MOVEC OTDSP RE"RA
+SCALET SCALZM SCAT

DIGNM F6ET IN"PO INSRET OEXIT TRIFUT
+C.DSCHW CLSCAT

DIGRK FGET IN"PI INSRET OEXIT TRHPUT
+RODISP SLCTHEAS

DIGRON FGET IIISSI INSRET PACKW
+RANK ROOMLS RODISP SLCTHEAS TRANSFM UNION

DIORO! FGET INSPO INSRET PACKW
+RODISP SLCTHEAS TRANSFRH UNION

DiPCME FPUT INSPM INXRT
+CIIPMOD PENN PEPAIR

DIPCMlH FPUT INSPM INSRlET
+CMPIOD PEWN PEPAIR

DIPEFS FPUT INSCIV INSINT INSPON INSRET
4LNPROJ MODDFS OTDSP

DIPENT FPUT INSPGM INSRET ITREAL
+CNTISP DSPROJ INTENSIFY LCPROJ LNPRJ OTDSP SELECT

DIPHOI FPUT INSPOI INSET
+DINVIDTH WLCAT CSCALE DWNY DRAVWRY DSPRDJ ESETUP INITO LIASDG UICRDV LIEIGV
+L2ASDG L2VRDV L2EIGV L2FSW LCPROJ LNP ROJ HACROP RICKIA HICROP OPTSP SICROY SlEIGY S2CRDJ
+S2EIGJ S2FSHP SCALRET SLTEIG ZORISP ZON2S

DIPMAX FPUT IN"9 INSRE7 TRIFUT
+BIIWIDTH CLUS CSCALE DSMRJ LCPRO LNPROJ OPT!?? SCALRET SCAT ZON1SP 20112?

DIPNA FPJT INSPON INSWE OEXIT TRIMU
+DSCRIEAS INIT? LIASDG LICRDV L2ASD6 L2CRDY L2EIGY L2FSW

DIPROE FPUT IN"PO INSRET
+DSCRHEAS RANK UNION
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OLPARS PR06RAI COSS REFERENCE LISTING - D
OWO CALLS MvOw WAR~(S 'CALLED IY' LINE INDICATED)

0 IpRoi ~ PU T INS"S INSRET ITREAL
+D=MREAS RAK -UNION

DIPROI FPUT INSP9SI INSRET ITREAD.
4DSCRNEAS SLCTREAS UNION

DISPV DIGEIT BIONDI INS"S INSRET GEXIT TRIflET
iCLSCrAT MIAC

DISTEU INSFLT INSPO INSWE
+IIOEC NIWIST INOWE WASS UIlLASD

DISTMA INSFLT IN"PS INSRET
+NmDIST

DISTOC SALOG INSFLT IN"PS INSRET
+NNDIST

DISTVA INSFLT IN"PG IWSRV
+NAiDIST

DITHER INSFIT INSINT INSPU INSRET

BLOMTE CLOSF CNL CMGOTH CIPOG DELEM EU ERASE INSINI INSWE LLGHDR KNU EXIT OPEJEX
PROIT TRIIGET TRW~E

DIEBN INSIXT IN"P9 INSET LVGHDR LYGLNK LYPIIDR L"PI WMI TRWUlT
WI5NTH KILLND OPTINLIOD THRDSP

DLSmDT ORAW CMOTH EDUA.A ERASE INSINI INSRET KIWIND LIGCOP LIGDSN MENUJ OEXT OPEJE OENTR
PROT TRNGE TRWVlT TYMW

DRAMMNY WDEV BOUND OIWS CI.OSX MM60 MIGTN O1M PI6DC D16NAX DIPHDI DVO4R VEC EQUALA
ERASE SIN ISINI INSINT INSLOG INSRET LINSEG NARK MNUM GMXT OPEJEX RCTNGL TEXT

DRAILOG MNGOB COWTH CM £OUALA ERAE SCLIST GLSTRC GOPTNDI IRSFLT INSINI INSINT INSET LIGCN
UGC0P LIGDCN LIUM LIGLOG LIGSTR LINSES MENU MOJ OEXIT OFENEX OPENTR PRORPT TRWSE
TRW~E hITNOW

DAUREE 04AW1 MMCI CKGOTN C1I60 EUAA ERASE GDSTRC INSFLT INSINI INSINT INSRET LENGA LINS
WOU W(~E OCIT OPME OPENTR PROMPT TIBGET TIMND TISRCH TRWGE TRIXlE WRTNOV

osCRIES01C 0160Th D~N DIPROC DIPRO4 DIPROI DYGROC DYPROC DWPROH ERAS GLONOD IMPC2 INSFLT
INSINI INSINT INSWRE lM OEIT OPEY OPENTR PRECPT RODISP RSORTD SETOPT TIGCOP TIBET
TION TI6M TRIPET TWAVC UIDCEIS

DSCVTH INSFL7 INSPOR INSRET
+CRI.V2 OPTDSP RESTRUCT

DsPwfJ DIPENT DIPHDl DIPIA DWPHDR DWPVC GLONOD INSPON INSRET PROJCT PUGENT PYGND TIGC0P TIGMI
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OLFARS PROSPAN CROSS REEENCE LISTING - D
(WHO CALLS WHOM t' MEANS 'CALLED BY' LINE INDICATED)

+REPRO.JCT S1EIGY S2EI6Y S2FSHP

DTREHNIE CLOSFX CLOSTR 0160TH EGUAA ERASE I319131 INSRET LGLTRE MENU1 (EXIT OPEI' OPENTR PROMPT
RENAMT TLSRCH TR3IGET TRW

D1EC AD"C CIIKEXS CKXGCS 0160TH EGUAA ERASE GLONOD INSFLT 1315131 INSINT INSRET MNUW (EXIT
OPENF OPEJITR PROMPT RM SWJPHC SLMS TIGCO TIOCOY TIBET TIG1HI TIPCOP TIPCO TIPHN
TRW ETR TYW TVGW ~4C NTOR TPVEC

DU6HD FGET IN"PO INSRE OEXIT TRIIPIJ
+CLUS DRAWBNDY POOP KICROP IU3VEC SCAT

DVGROE FGET INSPONi INSRE7 OEXIT TRMPUT
+DSCRMEAS RANK UNION

DYGVEC POET INSPON INSR1ET (EXIT TRMPUT
+MLUS CNTISP CRLYI CRLV2 MENI IIEAN2 IIOJEC PRTIDX REDRAW ESRUT SCAT

DVPHDR FPUT INSPOR INSRE
+VINWIDTH COISPLAY CLSCAT CL15 CSCALE ISPROJ 111Th LCPROJ UNPROJ NACRIIP HICHAC
+NICROP OPTDSP SCALRET SCAT ZOMlSP ZWNSP

DVPROE FPUT INSP91N INSRET
fDSCRMEAS

DVJPROI4 FPUT IN"PI INWE
tDSCRNEAS

IJVPYEC FPUT IN"PO INSRET OEXIT TRHPUT
4CLUS CNTISP lRAVDD DSPWO LCPROJ LNPROJ MOVEC OPTDSP SCAT

EIGENJ ISN INSRE

EIGLPV IN"PI INSPE PYGENT PY6hID
+LlEIGY L2EIGV

EIGWV COLAPS EIGENJ IN"PO IMSRET PYGEJI POND PWENT SORT TinCy
+EIGNXFR SIEIGY S2EIGY

EIGNXFR COSFX CLOSTR EISNP EIPRT ERASE ESETUP EXRM 6TWA N 3113 INRM E W O(1 EXIT WPJE
PVGEN SAYNAT TRIIPUT

EIGPRT CLOSE CROWN EGUALA FILF JT 1N5P93 INSRET OPENS PRINTR PROMPT PYGENT PYGOW TRHBET TRNPUT
+EIGNXFRM LIEISY L2EIGV REPROJECT SlEIGV 52918')

elmFR INSINT INSP6N INSRET LIGCOP LIPCOP UIPUIG OEXIT TRMfI
4(ILLND

OJINA 0160131 EQUALA INSPO INSRET PROMPT KWNT PWHD TRMGEr TRHFUT
+FISHSU LIJO L2EIGJ SlE16Y 52918') U1L2TS UILASO UIS2FS

EgUM.A INSCHR INS"O INSRET YALUEA
+lI3WIDvh 8DEXP CUSOIK MFYNI VSCAT C"O CNPNOD CRMUDTS CREWA CSCALE ATATREEh
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OLPARS MMORA CROSS REFERENCE LISTING - D
(WHO CALLS *0li W' EANS 'CALLED BY' LINE WNICATED1

+DDSUIT LGTREE DLSUBSTR AIND' PRALOS NAVTREE DTWRENAE
+DVEC EIQRT ELI)EA EV"LD FILEOUT FISIH!= F).TNP SET K GETYPEC STI..OT INTEMSIFY
+LWREMME mmDI IAKETE HAKMS MATRIX AATR X M N MDDS OuINI HOVEC IITRXE
+IMWXD MTRXEMNAAIELOG NIIEVAL ~MO MWASS MIMS ONE'4E OPTDSP OPTI)LIID PENNW PEPAIR
+PRtECPT PRTDS PRTIDX PRTLOG MWEAL REASAMIE REPROJECT MM~S RODISP RSTORE SAYNMT
+SELCLS SEET SETUP fEDS? THRMEIOD T10C UIAPND ICJI UICRLS UIONO UILASD UILSE3
+UILGE4 UTLGES UILGE6 UINNR urRsTR uixRK uximN LamO zomisp zDI2sp

EQUALS VALUE
+CIP SEX GMNT HELP IN9SP IlAKOT ONFUDI SEARC SETDPT

ERASE +ANTHNING tNPEN lNV1DTH BNDEX? CIIEFAULT CLFYND CLSCAT CNDZSP CMSID CRMTS
+MREATLOG CltEVM CSCALE DDATANOD DOATATREE DDSUIST DIOSTREE
+ILSlmST DRAMINDY DRAIOG DRAUTREE DSCRNEAS DTRENANE DVEC
+EIfiNXT FILERN FILEOUT FISHER FISWIOD GETPR HELP INTENSIFY LlASDG LICRD LIEI6V
+L2ASDG L2CRDV L2EISY L2FWh LISTLOGS UISTREES LOGEVAL LTREMK WAETREE
+HATRIX HATXFM JIASXFRK RICFAC ROVEC ?ITDP NTRXDN NANlELOG MNEAL NNV NNVIID NNYJT
+WMID NNPASS NCRIIXRN NRSTNDR OPTDSP PT IMD PRECPT PRO"M PRTCII PRTDS PRTIDX
4PRTLOG M~EAL RANK DISPLAY REASMAllE REPRU~CT RESTRUCT ROOTS? SIOND
+SlEIGV S2CRD S2EIGV S2FSHf SELECT SETO SETLOG SLCTMEAS SUNII THRMS THRESHMOD
ITRNSVR UILAS8 UILGCI UZLSE3 UIRSTR UNION ZNI1SP ZDAWS

ERRSE *FIEDUT HUL INSINI

ERRTST +FILEOUT

ESETIR DOWEX MMSF CHMD Q5TH DIPW4DI IrS"1 INSRE OPEIE OPENTR PWWHD PYPNAII TIGET TWIUT
UIXFRI

4E1CGFM

EVIS? INSINT INS"O INSRE
+CREVAL EVALUM RESTRIJCT

EY2SP INSINT INSPUN INSRE
+CREYAL EAU PAIN.G RESTRJCT

E"AB MPGM INSRET
+CRLOS1 CRLDG FISHSL IST NAilLOG MKYVSU NNMJSU CLTW PRTLOS PRTSTR UIMRt

EVALNM MLOMT ERUALA STREW! IN"PO INRET LIIMOI MODRE OPER TI6COP TIGET TIMMO TIGIAI TWUT
4EVALUS

E'JALUS 0119S EV2SP EYWEUE IN"PI IMSRET LISENT WMOIST PAIRLS SUIVS? 925 SWISH1 ON8
+CLFVM CmaI RSTORE SINGLE

EvuR MOM5 CREATR MWTN INSFLT INSINT D"PS INWE WGFE OPENTR TISCAP TIGCOV TZGET TISIBI
TIPCAP TIVO TIPCDY TWET TIPHDR TIPHN TIPNAN TRNPUT TYOVE TWNR TYPYEC

fsIm rlATFRK

EXIT +CIP UEXIT

EXPAND INS"l INRET

D- 10



r.77LPAX6 PRUM)All CXW.S ktrif(ilk Ll[1fltb - Ii

(UHO CALLS WHOM, ' MEANS 'CALLED BY' LINE INDICATED)

EX71ST INSFIT INSPSM INSRE RXINT RYINT
+REORA

EXTLST INSFLT IN"P6 INSRET RXINT RYINT
+REDRAW

FCGENT FCGHiDR F6ET OEXIT lTtRf
+GEN OCREA7 ODELEI WMOK COPEN ORENAII SEARCH

FCS14DR FGET OEX(IT TRW'UT
+FC3ENT GEO OCREAT ODOME SEARCH

FCPENT FPUT
+GEN WCRAT ODELET OMMOV E 06D

FCPHDR FPUT
+OEN OCREAT ODELET

FCREAT +GEN OCREAT OPENKi OPNTHP

FCTOPN FOPEN GETFID OEXIT TRHMJT
+GEN OET ODELET ONWIO OPER OREM

FGET OEXIT READI TRNPUT WITER
tCMD CHI6IR CMLOO CNOPT M~6TN CNGSC DIMOE DISCMH DI6DC DIGETS DIGENT DIGHDI DIGMAX
+DI6NAN DIGROE lUGRGH DIBROI WYGHB DVGROE DYGVEC FCBENT FCGHDR GETOPT GOPTO "S6HD HSGREC
4LIGCAP LIMCP LISCAN LIOC0P LIGDCN LIGDSN LIGENT 116106 LI6PR LISSTR I±6ENT LLGHD LVGENT
+LVGHD LYME PYGENT P'JGHN PYGNAM S168C SIGHDR SETOPT SMENT SMNNR SMGLN SOMD TSCAP
*TIGCJP TIGCOV TIBET TIMHD T16NN TIGNAM TIOVAR TIGENT TLSHDR TMPXRD 1V6HD MOBLD 1V6W

FILEIN CLOSI. CLOSE CLOSIFX CLOSIR CMGOTH CREATR ERASE FMCOV GETVEC INSINI INSINT INSRET MENU
OEXIT OPENKt OPENFX TIPCAP TIPET TIFtIDR TIPHAN TRNPUT TVGVEC TWHD TVPVEC UJSRIO1

FILEOUT CLOSS CLDSTR CKGCDS CIIGOTH EQUALA ERASE ERRSET ERRTST GNXTND STLUN INSINI INSINT INSRE
MENU OEXIT OPENS OPENVX OPENTR FACKS PROMPT TIBET TIGHDR TRMGET TRMPU TyGYEC

FILGET +ANYTHING CIP CHINIT GETVEC HELP INSHSI MAKOPT HTRXEN 09mUE

FILPJT +ALLVEC CLFYMD CNPID CMT CORMT COWAT CREYAL EIGPRT GP1PRT WV2RT INSCHR INSUIL INSFIT
+INSINT MOB.0 INSPON INSRET hAKETREE MAKMRG MNSTDV MNVECD MTRXDP DWRRT NNBPRT GIEVEC
+PENKV PEPAIR PRTIDX PRTLOG PRTSTR PVSPRT RN"LA TRESTR

FISH INSP6M INSRET PROJCT
+PAIRL6

FISHER CHKES CIIGCDS CMGLD CHGOTH CIIPLOG ERASE FISHSL FISHSU FISHT FISHYC INSINI IMSRET KILIND
LIPCOP MENUJ OEXIT OPENVX SETUP TRMPUT

FISHMD CHKEXS CNGCDS CMGLOG MNG EQUAL ERASE FISNTH FISMIC SMTST GTRSNI INSINI INSRE KILLND
L16COP LIGDSN LIGSTR MENU OEXIT OPENEX OPENTh PROMPT PTRGNI SETOPT TRMG6ET TOM TYGHDR

FISHSL EVALBM GNLIAE GTRGNI INS"O INSRET LIGCLP 119CHM LIGENT LIGSTR LIPENT PTRGNI
+FISHER
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WLFARS PROANRJ CMWS REFERENCE LISTING - D
(WHO CALLS WHOI~, 'V MEANS 'CALLED BY' LINE INDICATED)

FISHSU CLOSFX DCRIM EL!NEA GNLVAE INSPGN INSRET LISCOP LMMN LVPUEK aWM PROJOT PThGNI PTRW3
SETOPT TIGNN TRKflJT

+FISHER

FISHTH XARGN GTRGNI GIRGHR INSPUi INSRET PRW~T PTRGNR TRWGE TRIIPU
+FISHER FISHWID

F19KJ GTRGNI IN"PS INSRET PRONIT PTRSNI TRNGET TRWfJ
ifISHER FISHGD

FIXLV INSINT INSPOM INSRF' TISCO TIPCOP
+APPEXD GLISUBSTR NO=O REARR RESTRVC

FLUSHI MCIT TRW~U WRITES
+GETHST PUTHST*I

FLUSHF +CIP CNINIT HELP WAKT XTRXEN

RLUSHT +BNMP GETP INSHSP ODTWM OLThI, SETI USRIOl

F79IcO CLOWI INSP13 INSRET WENBL TIPVOY T1P194 TRWUffTY TV'E WME

+FILEIN

FWDE +FCTOWt WMPE OPRK

FPUT WUIT READS TR~lT WRITES
+CWMD CAPPIR CALOG W3POT MOTH OMSO DIPCME DIMOI DIPEFS DBUET DIPHOI DIPWiA DIPtW
tDIPROE DIPROH DIPRI D'JPHW R V D PRCDJMRH IMiEC FCPEN FCPND 00 HSPMR H"PI NSPREC
+INSHSP LIPEAP LIPVLP LIPVNM LIPCOP LIPOC UIPON LIEJI LIPLOG LIPPRB LIPSTR U.PEN~T LLPHiIM
+LYPENTf LVPHD LVPN VXWT OMEN PUT)T PWWN P'JPID PVPN SiPUC SIP4DR WEN~T SNPNDR
+SNPLN SKPMDS TIPOA TIPVP TIPCOV TIPET TI"HD TIPNN TIPWA WLENT ThPHDR ThPXV TWHDR
+T'JPLO6 TWyJE

FXLTHP EMK~A SCLIST SOUfl INSPOI INSRET TISCOP TIGET TIMHD TIMNM PAMLO TUPLOG
+KIWIND

GW INSIXT INSWl INSRET TIGNDR TIPOOP TIPET TIPHDR
KOMIOD DDSUISTR REARR

M~UST E'JALBN INSINT IRNSM INWSRET L19OU LIGCOf
+DFCAWLOG FXLTAP 6TSLOT IIODINI REPROJECT SETW UIcRL6

smSTR CWTR INSINT INS"O INSRET TIBCAP T16MAD
+DWEE

GEN1 ASCDEC CLOSE CLOSTX CREAFX E9LW.S FCGENT FCSHI FOPEN VCPH FWRAT FCTOPW FPUT GEMhC
GETSTR HOR HSPRc INDE INSSET LENTH NBLAW OCLOSE MIT SminD TwVT

GETIUF QUEIT

6ETT:D M*IT TRIU

+FCTOPN OMWAT OWEN W9I3L WtIVl

GETHIST CONAT EgUALS FLUSHI HASH HSGHD HSGRC HSPHD NSPLN HSPRE MEIT TRWIUT
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(WHO CALLS 009i~ MI PEANS 'CALLED BY' LINE INDICATED)

+INSHtSP INSPGN

GETLST GNXTLN INSINT INS"O INSRET LIGLOG LI6STR
+CI.FYKD FISHMOD MODINI NIE'L ISIUNOD OPT IIRJ PVEVM. REASNAME SETUP THESH1OD

GETHCR +CIP CIIINIT GEN

GETOPT CLOSBL CIIGDIR COIICAT FOET INSINT INSPSN INSRE SEXIT OPENU TRIUT

GETPR EGUALA ERASE FLUSH? IN"PI INSRET TRNGE TRNPUT
+OPTIMLAOD THESHRODJ

GETSTR TRNGET

GETYEC CLOSBI. EGUALA FILGE? INSCift INSINT INSP31 INSRET LGLNOD OPENIL TRIIPUT TYPUE

+FILEfIN

SIN +DRAflNY NOWC OPThSP PRTIDX TWWS ZWOiSP

GMOID IN"P1 INSRET TISCOP TIMMA
+CRPIOJ DDATANOD DDSUVSTR DSCRMEAS DSPROJ M~C 6TSLOT NOWIN KAMIOG RSTORE
+SETUP SINGLE SLPAIR UILA69 UIS2FS

&MSRC GNXTL INSINT IF"GI INSRE ULMA LI6STR TRIIPU
+DRAIA.OG

GILIAE INSINT INSPSH INSRET LISCOP LIGLOG LIPCOP
+CRLOS1 CRL002 FISHSL NIWDSU OMS

GILYAE INSINT IRSPOI It4SRET LVGHD LV6UI( LYPHDR L"PI
4CRLV2 FISRSU NIIVSU MM3 PTRGNZ PTRWI

BNSIIA INSINT INSPGA INSRE BY"4D shIGJI SPhD S"PL
NMTRXEN SAVNAT

6NXTAII INSINT INSPSN INSRET TISCOP TIMHD TIPET TIPHIR
4APPEND RESTRUCT

6NXTLN INSINT INSLOG INSPOR INSRE LIBSTR
+CIWNDD FXLTHP GETLST U..STRC OLTBMP PRTSTR

GNXTND INSCHI INSINT INSLOG INSMG INSRET TIGCWP TIGNAII
+RaNDTS DDSUBSTR EVMR FILEGUT GBSTRC MEAUXRM NXFN OUTUF PRTVS REA TISRCII
4TRANSVRH UII

GGPTNM LOSBL CHGDIR FOET INSINT INSPS IHSRE OEXIT OPENIL TRIPU
tDRAWLOG OLTIIP PRTLOG PRTSTR PVSPRT

6PIPRT FILPUT INSFLT INSINT INSPIN INSRET PAW~ SUISP
+PRTLOG

GMPT FILPUIT INSINT INSPWi INWE PACO3 SU2
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WAR~S FROGRAAi CROSS REFERECE LISTING - D
(WOG CALLS WIOti '+' WAS 'CALLD BY' LINE INDICATED)

MRUMA8E
+PRTLOG

GRIDIS INS"II INSET MAK

STHRSM INSFLT IMSPG1I INSRET PROMPT PYGENT TRWGE TRMPUT
+EIGWXRH

GTLUN 4FILEOUT MEL?

GTRSNI INSINT ZNSPG INST LYGENT
+CREATL16 EYALMN FIS FISHSL FISHD FISKJ KILLND NKDIST NIE'AL NOD MIOT NW&JT
+WBPT NNWD OPTINLIOD PAILSG PENN PEPAIR PEVAL PVSPRT SingP SWFISH SUMV

STRGNR INSINT INSPI INSET L'JGENT
+CREATLOG FISHTN MO~IST MMYPT N1WJT OPTDSP OPTIMUID PAIRLS PENN PMSPT StilSP
+SU2SP SUJW TIRSP

MTSOT EWULA SCLIST SLONOD IMSMI INSRET TIGNAN
NNEVAL WNIYC OPTIILNO PWEWM THRESIO

HASH +6ETHS

HEL COSS OIGDIR CHSOTH CONCAT EMUAS ERASE ERRfSET FILSET FLUSWF STLUN IJOE INSSET LOOMT
MENU OUIT OPENS OPENF PROMPT RELUIN TRNGE TRNUT YALUES

NSGDR PSET OEXIT TRHPUT
6SETUS

)ISGREC FGET EXIT IRHPUT

ysPIW FPUT
+GEM GETHST

H" FPUT
+SETUST

lISPREC FPUT

IDDIK INSWH [fEINT INSLOO JRSPGN INSET LOUG TYPE
411101 LSTRE KIMXE SAYIAT

lix TRWPU
+VCRDw NOVEC

ZNITv dN CTADS 17141 DIPtM DWNIR D"PS INSRET PWHD P'JPNM SIMR SETOPT TRNlPUT
+LlASDB LICROY LIEIUJ L2ASDS L2=V L2EIW1 SICRDV SlEIGV S2CVV S2EISV UIL2FS UIS2FS

DWS* FILtI OEXT TRflU (
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OLFARS PROGRAMi CROSS REFERENCE LISTING - D
(WHO CALLS WHOfit 'V REARS 'CALLED BY' LINE INDICATED)

IANCPN CLSCAT CIGCDS CXGLDG CNT1SP CON9IOD CREVAA. DDUDTR DIGEFS DIPEFS OSCRNCAS
+EQUALA GKlVEC SUMTN IDCHK LISTLOGS LLSRCH MAKCX9NA MAR MAOPT MEASXFRK MENU
+HARELO NDRE'J NOLIN NNEAN NNPASS NNSORT OPENBL (REMI RENANT SELCLS SETOPT TISRCH TSC

INSDIL FILPUT OEXIT TRNPUT
+ADDMCV

INSFLT FILPJT EXIT TRNftlT
4ADMIC DINWIDTH CISCAT CLUS CNOV CRANKTS DCRIN DCRIJI2 DISTEU DISTIA DISTOC DISiVA
+DITHER DRAWLOS DRAWTREE DSCREAS BSCTI DVEC EXFRI EXTIST EXTLST SP1PRT GTHRSH
fLOGV4 HATXFRN KEASXFRh NAMELOG NM OPTBS? REDRAW RGLAP RSORTA RSORTB RXINT RYINT
+SCALZMt SCAT SCATR S9CTNEAS SUISP SUMIO TRANS VRM UILASD UILGE3 ZOIIISP ZOR2S

INSHSP EQUAS VILGET FLUSHT FPUT GETHST INSSET LENGTH OEXIT OPENS TRWGE TWOPU

INSINI CLOSFX CMGOTh ERRSET INSPGA OEXIT OPENFX OPENS TRMPU
4Ai(YTHING APPEND BINUIDTH CDEFAILT CDISPLAY COMBO CRANDTS CREATLOG
+CSCALE DDNDY DDATANOD DDATATREE DDSUBSTR DLOGTREE DLSIJDSTR
+DRAMBNDY DRAWLOG DRAWdrREE OscRNEAS DTRENANE DVEC EISNXRN FILEIN
+FILEOUT FISHER FISHNOD INENSIFY L1ASDG LICRD'J LIEIGI) L2ASD6 L2CRDV L2EIGY L2FSHP
+LISTLOGS LISTREES LOGEVA LTRENANE HAIVEREE MWOPT MATRIX HATXFRI
+MASXFRM MOYEC NAMELOG NIIEVAL WIV NWOD IMOD NOR M NRSTNBR OPIILOD
+PROJIIH PRTCH PRTDS PRTIDX PRTLOG PUEVA RANK RDISPLAY REASNANE REs"A
fREPROJECT RESTRUCT SlCRDV SIEIGY S2CRW S2EIGV S2FSHP SCALRET SCALZN SELECT SETOS
+SETLOG SLCTNEAS SUIRICI THRESHNOD TRAXSFRN UNION

INSINT FILPUT GEXCIT TRNIJT
+ADDIICV ADUPCH ALL VEC AL"CP APPEND VIWIDTH CDEFAILT CISCAT CLUS CHDZSP CN6CDS
tCXGLOG CNTISP CONNDD COPYNN CDPYVC CORNAT COVNAT CRANDTS CREATLOG CREVAA. CRPROJ DRNDY
+0CR IN DCRINI DDSUBSTR DELETR DIGDC DISEFS DIPEFS DITHER DLREGN DRAMMNY DRAWLOG
+DRAWTREE DSMRIEAS DVEC ELIFRE EVlSP EV2SP CMRI FILEIN FILEOUT FIXKLV GARBND
+GCLIST GDSTRC, 6ETLST GETOPT GET'JEC G1.STRC GIIAE 6NLVA GNSHAE GNXTAN GNXTLN GNXTN SOPTHM
+GP1PRT 6P2PRT 6TRONI GTRGNI IDCI4( INTENSIFY INVERT KIWWN LIAS9G LZASDG L2FSNP LCPROJ
41.IGCL LIMCO LIGLOG LIPCLP LIPLOB LLSRC LNPROJ LOGNN LOOMC LSETI? LYGENT LVGLNK LYPENT
+L"PE MACRO? MAICN #AIN NAKOPT NATXFRN HEANI NEAN2 NWAXFRII NENU KICWA MICRO?
+NNSTPJ ?WECD MOVEC NAREOG NWPRT NNBREV NNIUSU NNIEME WMC WIASS WISORT NODCONI
+NOMXFRN NXFRH OBTCLS OMILT ONOVE ONEVEC OPEWBL OPTDSP ORENAM PROJM PRTDS PRTIDX
+PRTLO6 PTRGNI PTRGNR PVGHDR P!JSPRT RANK REDRAW ROWAN REPROJCT RESTRUCT RN"LA
+RODIS? RXINT RYINT S2FS1IP SAYNAT SBUPMC SCALRET SCALZN SCAT SCATR SULEC SETLOG SETOPT

+SLCTMEAS SLPAIR SUISP SU2SP SUDMNC TISRCN TLSRCH ThPXRD TPXUfT TRANSFIRA TVGLOG
+TVPLOG UIAPND UICMtN UICRLG UIL2FS UILASD UILGE3 UIRSTR UIS2FS UNION UNIGND USRI~l ZONlSP

INSLOG FILPUT GEXIT TRMT
4COIINOB COPY'JC CRANOTS DEI.ETR DRAWNDY GNXTLN GINM IDCHK INTENSIFY L2FSHP LESS
4LGLNDD LGLTRE LUSRCH NODCON GOOE PRTDS PTRGNI PTRGWR RElIANT SELCLS SELECT TISRCH TLSRCN
+UICNN UIL2FS, UNION USRI~l

INPGM FILPUT GETHST LENGTH OEXIT TRIFIIT
+ADDKCV AD"C ALL VEC ALNCPN INDEX CDSCHK CDAOM CICES CLFYND CLNODE CLOSKI CLDSTR CLSCAT
+CLUS WNISP CNGCDS CNMDIR CNGIOG CWOCT CIIGSCN CNNCOV CNPCDS CNPDIR CHPLOG CNPtIOD CIWPOPT
+CAPOTN CMIT CNPSCN CKT15? COLAPS COGIIN COPYCV COPYNII CGPY'JC CORNAT COYMT CRATR CREVAL
+CRLOG1 CRL062 CRLVI CRI.V2 CRPROJ MIN DCRINI DCRIX2 IELETR DISCHE DISC I I DI GE3FS7

4DIGENT D01HD1 DIGlIX DISNAN DIGOE DZ1RO DIGROI DIPCHE DIPCHN DIPEFS DIPENT DIPHBI DIPWA
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OLFARS PROGRAJA CR.OSS REFERENCE LISTING - D
(WHO CALLS WiMt K+ EANS 'CALLED BY' LINE INDICATD)

+DIPNAM DIPROE DIPRON DIPROI DISPCI. DISTEU DISTMA DISTOC DISTVA DITHER DLREGN SV DP
4USIDR DVGROE DVGYEC DVPHDR DVPROE MV~ON DVP1%C EIGENJ EIGLPV EIGNPV EIGPRT ELIFRE ELIMEA
lEQUALA ESETUP EVISP E72SP EVAUMI EVALNN EIJALU8 DCFRM EXPAND EXTIST EXTLST FISH1 FISHS
+FIS2ISU P15)4TH FISNYC FIXXLV R9)"~ FXLThP GARIND GCLIST GDSTRC GMTST GETOPT GETPR GETYEC
+GLONOD GLSTRC GNLIAE GM.VAE GNSMAE SWXAN C;NXTLN GXXTHD SOPTNK GPIPRI GP2PRT GRIDIS 6THRSH
4STRGNI STRGNR GTSLOT IXHK INITD INSINI INVERT KILLND LCPROJ LESS LGUIOD LGLTRE LISCAP
+LIGCLP LISCHM LIGCOP LIGDCK LIGDSN LISENT LIGLOG LIGPRB LIGSTR LIPCAP LIPWL LIPCNI LIPCOP
+LIPDCN LIPDSN LIPENT LIPLOG LIPPRI LIPS7R LLGENT LLGHDR LPENT LLPiIDR LLSRC2I LUFM Low~
+LW-AKN LSETUP LVGENT LYGHBR LY6LHX LVPENT LVPHDR LVPA$ MAWRO JAKCJD KiS M MAN ~MM
f iNU HICRAC MICRO? INSTW MNVECD tIODOFS MODINI KTRXDE KTRXDP MTRXEN NTRXLI W"XF N MDIST
I4flJBS NPOPT XMYPRT HNVJT WOIRT KKBREV NUSU NNNEAN *NO NC'J . W3DS NSRT MOW~N MXR
+OITCLS ODELET OIIOVE ONEVEC OPENBi. OPENR OPTDSP OREJNA A PAIRLS PON PEPAIR PRECPT PRINTR
4PROJCT PROMPT PRTSTR PSORT PTRGNI PTRGNR PVGENT PVGHD PWAI PWENT PWNHDR PVPNAJI PVSPRT
+RCTNOI. REARR REDRAW RDVEC RENAWT RN6LAP RODQ.S RODISP RSORTA RSORTD RSTOR RXINT RYINT
+SIGIC SIGHOR SIPBC SIPIDR SA'JMAT SBUPKC SCAT SCATR SELCLS SETOPT SETUP SINGLE SLPAIR
+SLTEIG SMiGENT SMGiIDR SiIGLN1( SMONDS SNPENT SNP1IDR SNPU(K SMPMDS SORT 62J15P S2SP SUBWN
+SUFIS4 SUNMV THRDSP TIOCAP TIGCOP TIOCOV TIGET T16)IDR TISiM TI6NAII TIGYAR TIPCAP TIPVOP
+TIPCOV TIFET TIPHD TIPHN TIPMAK TISRC4 TLGERT TLOWD TL.PENT TLPM TLSRCH TMfXRI1 TKPXVT
+TRESTR TVGHD R OG IVVEC TVPHDR TVPLOG TVPVEC TYIPE UIAPND UIOIND UICRLG UIDCNS UlmNO
+UIL2PFS UILASD UILGE1 UILGE2 UILGE3 UILGE4 UILGES UILGE6 UINNBR UIRST UIS2FS UIXFRM W4IOND
+USRIOI WRTNOW URTODS ZWh1S? 201125

INSRET PILPUT OEXIT PUrtHST TRMPJT
+ADD4ICY ADUPCA MLYC ALNON ANYTHING APPEND BINVIOTH DNBEWP CDEFAILT
+CDISPLAY CDSC)IX OIAFL MOS CLFYMD cLNODE CLOSBL aLOSTR CLSCAT CLUS CIIDISP O1~sm
+CMi6DIR CM6100 CW6OT CMGSCN CiINOV CN(PCDS CIIPDIR C4PI.O6 CMPMOD CIIPBPT CMPOTI4 CMPRT CAMO
+CN2TlSP COLAPS COMBIN COMBO COPTCV COPYIIN COPYVC CORMAT COVIIAT CRANDTS CREATLOG CREATh
+CMEAL. CRLOG1 MROS2 LM.Y1 CRIAI2 CRPROJ CSCALE BONDY DCRIII DCRIMI DEZRIK2 DDATANOD
+DDATATREE OBSUBSTR DELETR DISCIIE DIGCN 9IGDC DIGEFS DIGENT DIGIIDI DIGIIAX DIGNA
+DIGROE DIGRON DIGRO! DIPVlE DIPCIMI DIPEPS DIPENT DZPHDI DIPIAX DIPN DIPROC DIPROK DIPRI
+DISPCL DISTill DISThA DISTOC DISIA DITHER DIOGTREE ILREGN DLSUBSTR DRANBHDY
+DRAWLOG DRAUTREE BSCRNEA D=CVH DSPROJ DTRENAME DVEC DYGHD DYGROE WJGWC

DVPND DVPROE IV4PR0H DVPVEC EIGENJ EIGLP E101EV EIGNXFM EIGPRT ELIFRE ELIMEA EDUALA
+ESETUP EVISP EYV2S EVALIN EVU.NN EVJAU EXTM EXPAND ETIST EXTLT FILEIN FILEWUT FISH
+FISHER FISiID P15)451 FISHS P151TH FISHYC FIXKLV PNM=' PXLTHP GARDRD GCLIST GDSTRC GETIST
+GETOPT GEMP GETVEC GLONOD GLSTRC ONLIAE GNLVAE GNSNA GNXTAN WGNJ 6Cwa 6CPTNN SPIPRT
+GP2PRT GRIDIS 6THRSH GTRGNI GTRGHR STSLOT 1DCHI( IKITD INTENSIFY INVERT KIU.ND LlASD6
+UCRD LIEIBY L2ASDG L2CRDV L2EIGV L2FSHP LCPROJ LESS LGLN O L STRE LIGCAP LIOCI? LIGOG

+LI6GOP LIGDN LIGDS LIGENT 1262.06 LISPRI LIGSTR LIPVWP LIPCLP LIPCNK LIPCOP LIPDCN LIPBSN
+IPNT LIPLOG LIPPRS LIPSTR LISTLOGS LISTREES ILGENT LL6HDR LLPENT LLPIIDR LLSRC4
+LNPRCJ LOGEVAL LOGMN LQGMNC LSETUP LTRENA1 E LVGENT LMGHR LVGLN LYPENT LVP4DR LVPLA
4*IACROP MAKCMB MAKETREE NAMIR PAKOPT MATRIX hATXFRK MEAKI MEAN? MEASXFRJI MEWU
4*IC MICRO? MKSTDV MNVECB MODDFS MODINI NOVEC NTRXDE NTRXDP MTRXEN MTRXLI MXRK NAMELG
+NNDIST NE VAL NMV NWUSU NIMOD NWVOT NNVPT NM'JRJT WODRT NNBREV NNIM NNIIEAN noM
+NNMD NKPASS *=SOT NODC= NORIXFRN NRSTNDR NXFP'i JBTCLS ODELET GOOV OKE VEC OPENBI
+OPEKTR 0PTDSP OPTIM.MOD OMN PAl RLP PENMV PEPA~A PREC?? PRIMT PRGJC PR1JM PROMTY
+PRTCH PRTDS PRTIDX PRTLOG PRTSTR PSOT PTRGNI PTRGNR PVG"r" PVGI4DR PYGNAM PVENT PvPHDR
+FWNA1 PUEVA PIISPRT RANK RCTNGL RDISPI.AY REARR R.ASNAME REDRAV RED VEC RDWITf
4REPROJECT RESTRUCT RNGLAP RODCS RGDISP RSOTA RSORTD MSTRE RXINT RYINT SIMRD
+SIEIGY S516K SIGHOR SIPBC SiPHDR S2CRDV S2EIGV S2PS)F SAVHAT SWUNC SCALRET SCALDI SCAT
+SCATR SELCLS SELECT SETDS SETLOG SETOPT SETUP SINGLE SLCTMEAS SLAIR SITEIG SNGENT
+S?"I2 SN"L SHM SliPE N HDR SMPLNK SNPM06 SORT SUISP S125 SUBHIM SUVISH SUM10
+SUINWJ THROWP THRE62IIOD TISMA TIGCOP TIGCO TIGET TIGHOR TIGHN TIGNAJI TIOVAR TIPCAP
+TIPCOP TIPCOV TIPET TIP)40R TIPM TIPNAM TISRCH TLGENT TLGHDR TILPENT TIPHOR TLSRCII TM*XRD
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(WHO CALLS WKhOM '4 EANS 'CALLED BY' LINE INDICATED)

4TMPXUT TRANSFRM TRESTR TVMHD TVOOG TVGVEC TVPWD TVPLOG TWWVC TYPE UIAPN UICI9KD
+UICRLG UIDCMS UIGNOR UIL2FS UILASD UILOEI UILGE2 UILGE3 UILGE4 UILGES UILGE6 UINHDR UIRSTR

fUIS2FS UIXFRM UNION UNION USRIOI VRTNOW WTOOS ZOIIISP ZOII2SP

lNSSET OEXIT OPENFX TRKPUT
+CMINIT GEN HELP INSHSP OSFOEN ODTDMW OLTDIIP

INTENSIFY CLOSFX CMGOTH DI6HDI DIPENT EDUALA ERASE INSINI INSINT INSLrk INSRET MENU hIciA OBTCLS
OLXIl OPEXFX TRAPUT

INVJERT INSINT IRSPGM INSRET
+DCRIM NMVBSU

ITREAL +CKtPCDS CMPDIR CYI'LOG CIIPOPT CMPSCN DIPENT DIPROH DIPROI LIPDCN LIPENT LIPSTR LLPENT PVPNM
4SlflMDS TLPENT

KILLND DLREGN ELIFRE FXLWH GTRGNI INSINT INSPGA INSRET LI6COP LIGLOB, LIGSTR LIPLO6 LIPSTR
+DLSUI'STR FISIER FISHROD NMV KMMIC NRSTNBR OPTIKLIID THRESHIMOD

LIASDG CNIKES CLOSFX CNGCD DCRIN DIPHSI DIPNANi ERASE INITD INSINI IRSINT INSRET LNPROJ MENU
MICMAC IIODDF S OEXIT OPENX PVPENT PVPHDR SETUP TRfI'UT UILASD

L1CRDJ CLOSV CLOSTR CIIMD CIIGOTh DIPHDI DIPNMI ERASE INITS INSINI INRET LCPWO MENU MICIIAC
OEXIT OPENF PROMPT P'JPENT P'JPHDR SETUP TRMGET TRIIPVT

LlEIGV CHKEXS CLOSFX CLOSTR CMGCDS CMGOTH DIPHBI EI6LPY EIGPRT ELIMEA ERASE INITD INSINI INSRLI
LNPROJ KM MICMAC OEXIT OPENFX OPENTR SETUP SLTEIG TRDIPtT

L2ASDG CIIKEXS CLu.SFX CLSCAT CKGCDS DCRIM DIPHDI DIPNAN ERASE INITS INSINI INSINT INSRET LNPROJ
MENU IIODDFS CEXIT OPENFX PWPENT PVPHDR SETUP TRIMPUT UI1.ASD

L2CRDV CLDSTX CLOSTR CLSCAT CMGCDS CK6OTH DIPHDI DIPHAM ERASE INITD INSINI INSRET LCPROJ MENU
OEXIT OPWNX OPENTR PROMPT PVPEXT PVPHDR SETU TIGWO IRMGET TRMPUT

L2EI6U CHKEXS CLOSVX CLOSTR CLSCAT 0II60S, CMGOTH DIPHDI DIPNAM EIULPY EIGPRT ELIMEA ERASE INITD
INSINI INSRET LNPROJ MENU CEXIT OPENFX OPENTR SETUP SITEIG TIGCUP TRMf JT

L2SPSSORT CHKEXS CLSCAT CMGCDS SCRIM DIPHDI DIPA ERASE INSINI INSINT INMi.G INSRE LNPRO
MENU MODSFS DEXIT OPENVX P1/PENT PYPHDR TRNUT UIL2FS

LCPRDJ DIPENT DIPHiSI DIPMAX D9PHDR DVP'JEC INSINT IN"PS INSRET TIGCOP TI6HD TIGN TlGNM TRIIPUT

4CRPRDJ LlCRDV L2CRDV

LENGA +DDSUIISTR DRAUTREE IDCOK PATXFM KTRXDE KTRXDP KTRXEN OBFGEN OBTCLS OW&VC PRTIIS

+REASNAME SAYNAT SETDS UIAPND UICMND UIRSTR

LENGTH +CIP CHINIT GEN HELP INSNSP IN"PG LESS ODFSEN

LESS INSLOG INSPON INSRET LENGTH YALLES

*IIAKOPT

LGLNOD IDCiK INSL6 IN"P3 INSRIE
+GET9EC REASNANE UIAPND UICMII UIRSTR
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OLPARS PROGRAM CROSS^ REFERENCE LISTING - D
(IOCA1LS WOP'4 MEANS 'CALLa DYU' LINE INDICATED)

LC'LTRE 1CK INSLOG INSPGA IHS9T
+CRWNTS DTX14ME LTEXAN MkETpn NAMELOG SETLOG UINKBR UIXFRI USRIOl

LISCAP FSET IN"PU INSRET OEXfl TRI9U T
+MLTDIW PIRYLOG

LIGCLP FOET INSIN'T IN"PU INSRET OEXIT TRHPUT
+CLFYhD QOtMD FISM S LIS7 O WIU U fSU PRTLOG PRTSTR UIRU

LIGCMh FOET IN"PI INSWE MIT TRIFUT
4QOD CREA1LO6 CULOG1 CRL062 DRAWLOS FISIMSL 6LIST NOMUS NNLBSU OLTDIC PRTLOG

LIGCOPFOET INSINT IN"PO IN&TT OEXIT TRRPUT
+mmYN C1M'M0D CREATLOG CRLOG1 CRLflG DLSURSTR DRALOG ELIFM FISNO ISHSU GRLIM
+KILLND LISTLOGS LSETP MEOL NM'SU OD NNLBS KNOB OPTIMJAD P'JEYAL
+REPRO.ECT SETI.O6 SINGLE 1HRESHM0 UICRL6

LIMDC FSET INSPSli IWSRE OEXIT PAWX TRWVPT
+CLFYND CAPHOD DRAWL06 EYALMN PRTLO6 REASNAKE SINGL

LIGDSN FGET INSPM INSRET OEXIT TRWIT
4CLFIhD CJIPNOD DLSUOSTR DRAILOG FISOOD MOINI KMEAL EMOD 01mWH OPTINJWD PRTLOO
+PWOVL RSTORE SETUP THREMUIO

LIGENT FOET INSPSH INSRET OEXIT PAM3 TR&UT
+CRI.OGl CRLD62 EVALUS FISHSL NW8SU MMLS OLTDW

LiGLOG FGET INSINT INS"O INSRET OEXT IRNPUT
+DRAW.0G GETLST GLSTRC WILIAE KIWIMD LSETIW NRSTWU 011DW WTINAID POWff PEPAIR PRTLOG
+PRTSTR

LIMPR FSET INS"O INSRET OEXIT TRWfJT
ILSETUP OLTDMF PAIRL6 PO)W PUTUOG

LISSI FOCI IN"PG INSET CCXIT PACKO TOMFU
+RLDGI CALMG DRALOO F1SIOID FISHSL GE~TST GLSTRC 9NXTLN KIWEND NEVAL NMYSU )IMND W=US
+NWD OPTINO PRTLOG PRTSTR WEUA THRESIN

LISES 40RAUPWD DRAVLOG DRATIEE RACROP MICRO! OPTDSP RICTNGL REDRA THRDP

LIPCAP FPUT IN"Pl INST

LIPCLP PUIT INSINT INS"U INSET

LIZCHK FPUT UNPO INSET

LIPCOP FPUT INSPSN INSRET
+CREWA ELITRE FISHER GILIAE NNf NRSTWIR REASNAKE SETUP

Upn PUT INSPIN INSET ITREAL

+REANAME
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OLPARS PROGM CROSS REFERENCE LISTING - D
(WHO CALLS WH011, 'V' PEM 'CALLED BY' LINE INDICATED)

LIPDSN FPUT IN"PI INSRET

LIPENT FPUT INSMO INSRET ITREAL
+CRLOGl CRL0G2 P191491 MAHELOG MMVS NNMS

LIPI~LO FPUT INSINT IN"PS INSRET
+ELIFRE KILLND WPTIMLND SETUP

LIPPRB FPUT 1NSPS INSRET
tMELK3

LIPSTR VPUT INSPGH INSRET ITREAI.
+KILLMD

LISTLOGS CLOSTR ERASE INSCIR INSINI INSRET LIMCO LLSENT LLU4D MENU OEIT OOPEN OPENFX TRMfJ
WRTNOU

LISTREES ERASE INSINI INSET MiENU EXIT OPME TISENT TLGD TRWIT WTNM

U.GENT FGET IN"P31 INSET OEXIT PACKV TRIUT

+RTR IIELET LISTL.OS LLSRCH REJWIT

LLGHDR FIGET INSPOI INSET MEIT TRIIPT
4CREATR IELET IlLffTRE LISTLOGS U.SRCH

LIPENT FPUT INSPM~ INSET ITREAL
+CREATR DELETR REOWN

LLPHM FPUT INSPON IASRET
+CREATR DELETR

LLSRDI INSCIIP INSINT I11910 INSP9 INSRET ULSEN LLIDR WULEA
IIREATR BUMEI LTRI3WIE NHELOG 0PCNR ROWAN SETLOG

LNDC)I +OLTDIIP

LMMO DIPEFS DIPENT SIM~iI DIPIAX DWHOR MUFW INSINT INSP9N INSET PROJC PYGENT PWHD TIGCUP
TIGNN TIGNAN rMPEC

tIIASIG LIEIGY L2ASDG L116') 135WH RUJCT

LOVAL CLFYRD CLOSIR CIOMD ERASE INSINI INSET LSETIR MENUi CEXIT OPEJE RSTORE SINGLE TRNPUT

106111 INSFLT INSINT IN"PI INSRET TIGCOP TVGVE
+FISMS UILMDV

LOWU INSINT INSPU INSET TISCOP VGEC

+DCRIH1 NIIWSU

LSETUP CLOSFX CNGCS CrfGLOG MGTh4 CNGMt INSINT INSMS INSET Ll1* UIGLOG LIMPR OPMJ WONT
SETOPT TRWPJ UISCI UILGE2
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OLPOAS PROSM CROSS REFEREN~CE LISTING - D
(WHO CALLS 6101, H+ EARS 'CALLED BY' LINE INDICATED)

LTREXMIE CLOSVX CLOSTR MTNG EGUALA ERAE INSINI INSRET LGLTRE LLSRCN MENU MEIT Olbm OPENTR
PRW9T REHANT TRMGE TMW~

LVJENT FGET INSINT INSPGM INSRET MEIT TRWMJ
*GTRGNI GTRSNR

LVGMR FSE INSMO INSRET OEXIT TRM
+3"ES GNLVAE

LV%6UI FGET INSINT INSPSM INSRET EXIT TRWFi
+DLREGN GULVAE PTRSNI PTRGNR

LYPENT FPUT INSI?tT INS"O IHSRET
+PTRGNI PTRGNR

LVFHDA FPUT IN"P3 INSRET
*DLREGX IL VAE MMA

LVPLNK FPUT INSINT INSPG INSRET
4DLREGN FISHS GiL E W=4S PTRSNI PTR6NR

MACROP 0~ON CHTISP DIGENT DIGHBI DIGI'AX DIPII VANHD DUMHD INSIXT IWSO INSRET LINS SIGBC
TEXT Tmmf

4MICwA

HAKNB MGMST EMJALA inH imsiNT D"PS INRE ONRm TICA TimCw TIGCOV TIGET TIGMD TIGN
TIGNAA TIPCAP TIPCOP TIPCOV TIME TimHD TipmN IIPw TRwIU TvGE Tmm TwsC

+MAKETREE

HAIKFTREE AIWCM MD CIISM~ CREATR EQUA.A ERAE FILPJT INSINI INSRET LSLTRE KAXCD UoM 10.
OEXI OPEM OPN PROMPT ThSR01 TRWGE TRWPU

HAM9 ADM CLOSE MOMST ENNAA FILPIIT INS=2 INSINT IN"Pl INSRE OPENTR PRINTR TIGCAP TIGCOP
TISCOV TIGET TIGHOR TIGHN TIGNAM TIPCAP TIPCCP TIPCO'J TIPET TIPHDR TIPHN TZPNAM TRMMiT
TMG4C TWPHDR TVC
METREE

MKPT CWIAT EKUALS FILET FLUSWF FPUT INSCM INSINI INSINT INSRE LESS GMXT OPENDL OPENS
PSORT TRMA1T

rmA +DRAVJNDY GRIDIS HEAN2 MICROP MOVEC OPTDSP REDRAW SCAT

MATRIX CMGOT1 EGUALA ERASE INSIXI INSRET MENU MDE MTRXDP NTRXEN CTCUL OEXIT OPVE PROMPT
TRWGE TRMtT

AATXFRM CNW1. C)MS 0.OSFX CONCS CNGTN EMU ERASE EXFR INSTLT INSINI INSIlT INSRET LENGA
MENUW XRM OEXIT OPEIE PRONT SMIENT SAGAD TRAGE TRNM UIXFAM

REAKI BlowN DIGHI DwxC INSIXT IN"PS ZNSRET mOm TRMPUT

fmEM DIGENT DIGHDI DVGVEC INSIXT IJISPOM INSRET M RCTNSL
+PRO"~
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(WHO CALLS WHUII, M LtRNS 'LALL±LL bl' LIft~ ~fIfIMAIL4i

KEASVFRH ADUPCH CLOSFX CLOSTR dISCOS CHGOTH CREATR ERASE GN)MN INSCHR INSFLT INSINI INSINT INSRET
IKNU DEX1T OPENFX OPENTR T16CAP TIUCOP TIBET TIPCWP TIPCOP TIPCOV TIPET TIPHOR TIPIII
TIPNMh TRIIPUT T'J8'EC TYPHDR TYVEC UIXFRN XFORM

MENU CHGCDS CHGOPT CMGSCN GETOPT INSCHR INSINT INSPSlI INSRET GEXIT SETOPT TEXT TRNPUT
+ANYTHING APPEND BINWIDTH CDEFAULT CBISPLAY CHKEXS COIINOD CRANOTS MSALE
+DBNDY DDATANOD DDATATREE DDSUBSTR BLOGTREE DLSIBTR BRAMUDY
+IIRAWLOG DRAWTREE DSCRHEAS DTREMAIIE MCd EIGNXFRM FILEIN FILEOUT FISHER
+FISHMOD HELP INTENSIFY LIASOG LICRDV LIEIGV L2ASDG LZCRWY L2EJSV L2FSHP LISTLOGS
+LISTREES LOGEVAL LTRENAIIE MAIKETREE MATRIX MAflCFRM MASXFRII MOVC NANELOG,
+NNEVAL WII NWVHOD NNIIOD INOr"Fi NRSTNBR OPTIMLJOD PROJMN PRTCH PRTDS PRTIDX
+PRTLOG PWEVAL RANK ROISPLAY REASHAIIE REPROJECT RESTRUCT SICRDV SlEIGY
+S2CRDV S2EIGY S2FSHP SCALRET SCALZI SELECT SETBS SETLOG SCTMEAS SUM THRESHMOD

*TRANSFRJI UNION

HICWAC CIISSCN BIONDI DIGMAX DIPHDI DISPCI. DVPHDR EGUALA ERASE INSINT INSPGII INSRET NACROP MICROP
PROMPT PVPHDR TEXT TRWOE TRMPUT URTNOWI IRTODS

fRINVIOTH BNDEXP COISPLAY CSCALE DINY INTENSIFY LIAMI LICRDV LIEISV PRTIDX
+RDISPLAY REPROJECT SICRDV SlEIGY SCALRET SELECT ZOISP

HIcROP CHSOTH CNTlSP BIGONT DIGHDI DISMAX DIPHDI DVGHIR DYPHDR INSINT INSPUI INSRET LINSEG MARK
SIGOC TEXT TRMPUT

MKSTWV ISORT FILPUT INSINT INSPSM INSRET PAWK TISCOP TISHN TIOVAR TRW~J
+PRTDS

IINVECD $SORT FILPUT INSINT INSPGI INSRE PACKB TIGlIN TRWPU
+PRTBS

HOOKSlfS DISENGT DIPETS EUALA INSPSH INSRET DEXIT TISHAH TRIMiJT
+UlASDG L2ASDG L2FSHP 72F SH

NODINI CIIGCDS CHSLOG CHGQTH EGUALA OCLIST GETLST GLONOD INSPSH INSRE LISDSN OPENTR PROMT TIBET
TISNAH TOWGE TRNPUT TUGHDR

"m TEOMX
+DRAILOG DRAMTREE MEI MOVEd OFTBSP PRT lOX THROSP

MOVKd AMUPC W DOUN CHKE S FX CLOSTR CLSCAT CMGCOS 016901 DISK BIGENT BIONIDI DISMAX DISTEU
OVUHI DVUV DVPVEC EGUALA ERASE GIN IOX INSINI INSINT INSRET ImA MENU MOVE
OEXIT OPENFX OPENTR RCTNGL SRUPMC SETOPT TIGCOP TISCOV TIBET TIMHO TIGIIN TIPCOV TIPM
TRNPUJT TVGVC TVPVEC

MTRXDE CHARFL. EJAA INSPIM INSRET LENGA PROMPT SHM SMM swim11 WNHDR SIIPUI SMPISS TRIIGET
TNMPUT

+MIATRIX

ffTRXDP CHARFL CLOSE CM6SCN EGIMALA ERASE FILPIJI INSPSII INSRET LENGA OPENS PRIMT PROMPT SMSENT
SHNIR SMMOS TRWGE TRMPIJT

+IIATRIX

MTRXEH CHARFI CLOSE EQUALA ERASE FILGET FLUSHF GWSNAE IDCHK INSPOM1 INSRET LENGA OPENS PROMPT
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OLARS PROGRAMi CROSS REFERENCE LISTING -D

(WhO CALLS WH~OM# ' MIE.ANS 'CALLED DY' LINE INDICATED)

SNGND SKLA4 SNWID SWENT SwHDR SfftHK SINDS TRWE TRWPU
4+IATRIX

ATRXLI INSM& INSRET $00 S DS TRMPT
+MIATRIX

?IXRM INSP3M INSRET

MAMELOG CLOSFX CLOSTR CAGCD CMGOTH CMPLOG CREATR EGUALA ERASE EVAUBN GLW0 IMFO INSFLT INSINI
INSINT INSRET LGLTRE LIPCAP LIFCN LIPDSN LIPENT LIPMR LLSRCH LWNIDR MENU OEXT OPE)F
OPENT PROMPT SETOPT TIRCU TIBET TRMSET TRIIPUT TVBID TVG'JC TWIIDR TWVYEC

NBLAW +E

NWDIST DISTEU DISTMA DISTOC DISTVA GTRGNI GTRGHR INSPON INSRET
+EVALUS PEWN

*mVA DBMES CLOSFX CN6CBS CHOLDS MNOTH EDUALA ERASE SETST GTRGNI GTSLOT INSINI INSRET LISOP
LIGDSN LIGSTR MEN GEXIT OPENFX OPENTR PENKY PROMIPT TIBET TRWE TRNWU TVGHD

MJW CHKEXS CLOSTR CIIGCDS CHGLOG CHGOTh CPLDG ERLSE INSINI INSRET K! WE LIPCOP MENU IUVBSU
NN'WT NWJRJT OEXIT OPMiE SETUP TRMPUT

NwmS COLAPS DITHER EVALIM EXPAND 6NI 6M.VA INSPM INSWE INVYERT LIGCP LISmJ LISCOP LIGENT
LIBSTR LIPENT LOOKC LVPLN PTRGNI PTRGNR TISCOY TIGHN TWIIT UIGNOR

EwND CNKES CKGCDS CMGLOG CIE(OTH EGUALA ERASE SEWLS GTRGNI GTSLOT INSINI INSRET KILLND LIBCVP
LISDSN LIGSTR MNU NMWUT NPARJ OEIT OPEJE OPENTR PROMPT PTRSNI TIBET TOWGE TRNPUT

IWOPT GTRGWI IF"PS INSRE PROMPT PTRGNI TRWGE TRWUTf

NNR ~FILPUT GTrGIMININT INSPB INSRE PACKR SWI
+PRTLOG

HmWJT $SW ERASE GTRGN! BIRSIR IVS" INSRET PTRSNI PTRGNR TRWGE TRHPU
+WN NOD

NNBPRT FILPUT GTRGW! IN"PI3 NSRET
#fRTLG

J#EDREV DISMEI INSCHR INSINT IN"PS INSRET TIVEC
+EVALN

NNISU E'JALBM GHLIAE GlLVAE INSO INSWN IN" NMSE LIGO.P LIGOEN LIGCOP LIGENT LIGST LIPENT
PTRGNI IJIGNOR
INSTNlR

NNNEAN INSOS INSINT INS"S INSRET TIGCAP TIGHM TIGNAN TIPCWP TIPVOP TIPCOV TIPET TIPHIR TIPV
TIPWA TWPHDR T'JPJC

4WRSTNIR
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kUflU LA.U OWnti 't' flLRN LRL 61' LuLL L±LRIU)J

miOmcv INSLT INSINI IKSP3M INSRET TvSVEC TVE

NINIW CLOSTR CNlGCDS MN ERASE GTRGNI INSINI INGRE LI6COP LI6STR MENU MODINI UEXIT OPEME
OF'ENTR PROMPT PTRSKI TRWGE TRMPUT UIGNOR

WfiASS CLOSFX DISTEU EGCUd.A ERASE INSOH INSINT Ik"PS INSRET OPNTHP T16COP TRWG' TRWII TY6KC

+NRSTMD

NNSORT INSCH INSINT IN"PS INSRET NNMNCY TIOCA TIGNAlI TIPCWP TIPCOP TIPCOV TIPET TIPHOR TIPHE
TIPHAM TUPIO

+NRSTNUR

MOM~# +ODTDMP

NODCON ADMNC FIXXLV INSINT INSLOG INSPS INSRET DEXIT TISCAP TISCOP TIGCDOJ TI16N TIPCWP TIPCDP
TRNPUT

+COMNOD

moRm"F %DSGRT ClKEXS CLOSFX CLOSTR CMGCOS CHGOTH ERASE INSINI INSINT INSRET HENU NXFRM OCaT
QPENFX OPENTR SAWAT T16ET TIGYJM TRMPUT UIXFRM

NSTNBR ADUPCH CHKES CLOSFX CLOSTR CMGCDS Cnoo M,5TN CMPLOG CRATR BUMI ERASE INSIXI INSRET
KILLN LIBLOG LIPCOP MENU XNLDSU NNHEAN WNAS NNST DEXIT OPENFX OPENTR SETUP TPJ PUT

NXFRN CLOSTR CREATR 6NXTND INSINT INS"l INSRET OPENTR TISCAP TISCOV TIBET TIGN~ TIPCAP TIPVOP
TIPCOY TIPET TIPHOR TIPHN TIPHAII TRNPUT TYMVE T'JPHD TWWYC

+tNATXFRM NORKXFRM

COSEN ASCDEC CLOSE EQUALS FILGET FPUT IMl~ JNSSET LENSA LENGTH OEXIT OPEND. OPENS TRWGE

ORTCLS D16ENT EQJALA INSIXT INSPG INSRET LENGA PROMPT TRNGE TRHPUT
+INTENSIFY SELECT UIRSTR

OCLOSE CLOSE DEXIT TMPUT URITEB
*CLOSFX CLOSTR OEN OCREAT GDELET OWOV OOPEN ORENAN RENAMT

OCREAT CONCAT FCGENT FCGNDR VCPENT FMWND FCREAT FCTOWN SMTID OCL.S PACKD SENDIZ TOMPU
+CREAFX CREATR

DELET DELETE FCGENT FCGWD FCPENT FCPWD FCTOPN INSINT INSMG INSRET OCLOSE TRWfI
+ELETR

ODThWP FLUSHT ONXTN INSSET NODCHK DEIT OPENTR T16CAP TISCOP TIBET TIMIE TIA TRNGCT TOMPU
YALID

0EXIT CLOSE EXIT GETIUF TRNPUT VRITED
+ANTHING A1pP9ID INVIDTH CDEFMULT DOISPLAYTo 0IE S DL CNGDS CNGLO
+CMGOPT CHGOTH CHGSCN CNINIT CKTISP COlNID CRANDTS CREATLOG CSCALE DWlY DVATANOD
4DDATATREE DDSUVSTR DIGOI DIGCN DIGDC, DISEFS DIGENT D16D1 DIGNAX DIGNPJI DIGROE
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OLPARS PROGRAM CROSS REFERENCE LISTING - D
(WHO CALLS WHOM, 'V' AMN 'CALLED BY' LINE INDICATED)

ES&OALUME
+DIP4AM DISPL BLOSTREE WLEN DLSUBSTR DRAWIND PRAILOG DRAUTEE
+BSCRHEAS DTRENAKE DYEC DYHO DYORDE NKWC DVP'JEC EIGNXRA ELIFRE FCGEXT
+FCGHWD FCTOPN FGET FILEIN FILEGUT FISHER FISHHOD FLUSHJ FPUT 60 GETFID GETHST ETWPT
+GOPTNft HELP HSGKDR KSGREC IN=O ZNSDBL IRSFT IHSKSP INSII rNSINT INSLOG INSPSH IJISWE
+INSSET INTENSIF LIASOG LICRW LIEIfiV L2ASDG L2CRDV L2EIGY L2FSHP LISCWP LIGCLP L1GCHM
iiLi6COP LIGDCN L16DSN LIGENT LIGLOG L16FRB LI6ST LISTLOGS LISTREES LLBD(T LL"D
+LOGEVAL LTRENAME LYGENT LYGNOR LVGUIK MAITUE HAKOPT MATRIX ?IATVRM AEASXFRM
4IENU KODDFS MOSC WAMELOG NNEVAL NMV IVOo NWD NommO WORNXRII WETNDR OlFGEX
+OCLOSE OTIP OLTOM OPTIMLIOD PROM~ PRTCX PRTDS PRTIDX PRTLOG PYGEWf PYGHD PYGAM
+NWEVAL RANK RDISPLAY REASHAIIE REBRAW REPRUJCT RESTRUCT SlCRDY SlEI6V
+SISKC SIGHI S2CRDV S2IGV S2FSHP SCALRET SCALDI SELECT SETIS SETLfl6 SETOPT SCTHEAS
+SMGWN SmaH SamLN SNo~S SWuIC THRESMOD TIGCAP TIGCOP TIOCOY T16ET TIG4DR T16MV
+TIGM TIMYA TLGENT TLGHDR WXRD TRANSFRM VJGLD T'JGJE UNION

O011W EVALBM FLUSUT GNXTLN GOPTNM IJISSET LIGCAP LIGCN1K L16091 LIGENT 116106 LIGPR LiEDK OEXIT
OPEKFX OPENTR TRMGET TRiIPU

Wo4JE FCGENT FCPEHT VCTOPN 'INSINT INSLOG INSPGN INSRET OCLQSE TRIIPVT

ONEVEC EDUALA FILPUT MNINT IhSPGK IWGRE LENGA PACOQ PROMPT TRJGE TRMPUT TV6VC

3m CWT nENTFCTOPN FOPEN GETFID OCLOSE

OPEN1 +CIP FILErIJT HELP

OPENI CONCAT FCREAT FOPEW GETFID INSOH INSWN INSP9 INSRE PAOC3
+VILEIN FNCO GMTOT GETME GWDUH HAWDP OlFGEN SETUPT

UPENFX OWEN RW
+ANYTHING mmJE DINVIDTH ~ DEFAULT DOISPLAY OIINIT CHPHOD COIVIOD CRAMDS
$CREATR MALNE BWND' DATANOD DVATATREE DoSIIIST BELET ILOGTREE
*IMSJUSTR DRAWINVY IWNI.O6 BRAUTE 9SCRNEAS BTRENAME mC

MO SErUP FILEIN FII.EOUT FISJE F1SIIO FISNSU HELP ZNSINI IJISSET INTENIFY
iLIASDG LICRW' UE1S'J L2ASDG UVRD'J L2EIG L2FSHP UISTLOSS LISTREES LOGEVML. LSETIJ
ti.TRENAHE MAKETREE MATRIX %ATXFM HEASXFRII MOE IWALOG MOEAL MYV WfMOD
4166101 NOR~M ISTIO OLTWMP W'ENTR OPTDS OPTIIIAiD PEPAIR PRGJMN PRTCH PRTDS
+PRTIDX PRTLOG PWVA RAWI RDISPt.AY REASNAME RENOA RENWIT REPROJECT SICR:DV
+S1EIGY S2CRDV S2EI6Y S2FSJW SCALJET SCALZK SELECT SETDS SETLOG SL.Ci.A* SU16IC!
+TNRESHNOD TRANSFRX UIAPKD UICNN UICRLG UIL2FS UIHNBR UIRSTR UISV!- WiIGH

OPENS YCREAT V"D
+ANYTHING CLFYN CKINIT OFMODP CHM CREATLOG EIWRT INSNS INSINI ?WCETU
MOCUT MTRXDP MTRXEN OUFEN PENNY PEPAIR PRIMT PRTDS PRTIDX PRTLOB 1191101

OPENTR mmO~ IN"PS INSRET LLSRCI cOPE OPE)EX TLSRCH TRIPtT
+CRAITS CREA1LOG DATANOI DOSUBSTR O1.5115T DRAOG DRAWTREE
+DSCRMEAS ITRENAN VVC ESETUP S"AIB OXM FILEOUT FISHMOD LlEGY L2CRDY L2EI6V
+LSETUP LTRENWIE V'XCM3 mmIR MlCASXFR% "MINI MOVEC NmED OIVAL NNVMOD NNHOD
+WORWXRM NRSTMIR KNMF~ 0 1W OLTDH UPTIIIJ O PRTBS PRTLOG PWEVAI. REASNME

RECTW SICRBY SIETOY S2CRDY S2E16J SETD SETLOG SETUIP THRESHMOD TRANSFRN
+UIWND UI~M UICRLG UIRSTR UIS2FS
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(WHO CALLS WHUMht MEANS 'CALLED BY' LINE INDICATED)

eIOGCUM4AE

UPTMP FCREAT GETFID PACKRI+NNPASS RESTRUCT RNOLA

OPTDSP BOUND CLOSFX CIISSCN DIGHDI DIGNAX DIPEFS DIPENT DIPHDI DIPKAX DSCVTH DVPI4DR DYP~~ EGUALA
ERASE GIN GTR6NR INSFT INSINT IN"PU INMET LINSEG MAK WOE OPEJE PROJCT PROMPT
PTR6NR RCTNGL SCAT TEXT TIMCO TIMNM TRNGE TRWT TUGYEC WTNOV

+OPTIINiID

OPTIMIAD Of=EX COSTR CMGCDS CG CH 060H BILREGN EQUALA ERASE I GETLST SE 6TR6NI 6TR9IR STSLOT
INSINI INSRET KILUED L16COP LIBDSN LIMAO LIGSTR LIPLO MENU GEXIT OPEDE OPENTR OPTDSP
PROMPT SETOPT T16ET TIMMA TRMGET TOMT TVGHI

ORENAM CIONCAT FC6ENT FCPEN FCTOPK INSOIR INSINT INS"l INRET OCLOSE PACKB RENAME SEARCH TRW
+REMIT

PAWK +ALLVEC CORHAT CDVNAT FILEOJT GP1PRT 6P2PRT MNSTDY HNVECD NIPPR7 OCREAT ONEVEC OPENBI OPNTNP
+ORENAM PVSPRT RNGLAP

PACKU iCIGCOS CM6DIR CXGLOG CHGOPT CM6SCN DIGENT DIMRO DIGOI LIGDCN LIGENT L16STR LL"N PYGNAM
+SNGNDS TLGENT

PAIRLG EV25P FISH GTRGNI GTRWN INSPU INSRE LISPR TRMFUT
+EVALUIB PEPAIR

PENNY CLOSE CNDISP CIIGCDS CM6LOG CMPRI DIPCHf DIPCNIH EGUM.A FILPUT GTR6KI GTRGNR IRMPS 1NSRET
LIBDO LIGPRI NNDIST OPENS PRINTR PROMPT TISCOP TIGMN TRMGET TOM T IVOEC TYWUK3

+WaEAL

PEPAIR CLOSE CLOX C1IOISP CNSCDS Ci$6LO6 CIRT DIPCNE DZPMI EGIWA.A FILPUlT 87mHZ ZNSPGNII 16RE
LIGLOG6 OPENFX OPENS PAIRLG PRINTR PROMPT T16COP TIGNAN TWOBE TRIIPUT IVOVC TVPLOG

+PUEYAL

PRECPT CMN EGUALA ERAS INMPI INSRCT PROMP TRMWE TRNPUT
+DSCRMEAS

PRINTR CMOSE IN"P INSRET OPENS TRMPUT
+MMFTD CNMIID CMPRT CREVAI. EXUPRT MAIMB fTRXDP PENM PEPAIR PRTPS PRTIDX PRTLOG

PROJCT $SORT IN"PO INSRT
4DSPROJ FISH FISHS LNPROJ OPTDSP THRIISP

PRO"I MMSF CHM CAM015 DIODC ERASE INSINI INSINT INSRET HEANI MEWN MENU DEXIT OPENFX
TEXT TRIPUT

PROMPT IN"PI INSRET TRMPUT
+BINVIDTH CDEFAULT 0.FYHD CIIINIT CRANDTS CREVAL DDATATE DDSUISTR
*DLOGTREE DLKWITR MAWL06 BRAUTREE DTRENANE DUEC EIGPRT ELIMEA FILEOUT
VfISHIID FISIH FISKW 61)1511 HELP LICID L2CRDV LTRENME MAETE MATRIX NATXFRM
+MIICMIAC KODINI HTRXDE MTRXIW MTRXEN NANlELOU MMVA NNWMOD NMVOlPT 00fe Q9TCLS ONEVEC OPTDSP
+GPTIMLOD PENNY PEPAIR PRECPT PRTDS PRTIDX PITLOIG PUEVA RANK REASNAME
+REPROJCCT RODISP S1CRDV S2CRD'J SAUMAT SETDS SETLO6 SETUP SLCThEAS SLTEIG THRDSP

+TNRESHNOD UlAPN9 UICNN UICRLG UIDICHS U16NOR UIL2FS UIASD UIIGEl UILGE2 UlLGE3 UILGE4
+UILGE5 UILGE6 UINNUR UIISTR UIS2FS UIXFRM UNION USRIOI ZOM1SP ZOM2S
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OLPARS PRKOGRAA CROSS REFri.ENCE LISTING - D

(WHO CALLS WHOMY W+ MEANS 'CALLE BY' LINE INBICATED)

PRTCh CIIGCDS CMPRT DIGC ERASE INSINI INSRET MENU OEIT OPDE TRIPU

PRTDS M.LVEC CLOSE CLOSVX CIIGOTh CORIIAT COVMAT EDUALA ERASE RMTN INSINI INSINT INSLOG INSRET
LENGA MENU MNSTDY MNYECD OEXI7 ONEME OPEMV OPENS OPENTR PRINTR PROMPT RNOW SELMLS
TIGCAP TIGET TIMHD TLSRCH TRESTR TRWGE TRMPUT

PRTIDX CLOSE MLOMF CSCAT CAiSCDS CNGOTH ChGSCN D1G1C DIBDIT D16HDI WOMIE EOUILA ERASE FILPUT
SIN INSINI INSINT INSRET MEN MICMAC HOWE OEXIT OPENF OPENS PRINTR PROMPT RCTNlGL
SIGBC TRMGET TRMPUT

PRTI.6 CLOSE CAGLOG ChGOTH EQUALA ERASE EPANP FILPUT GOPT3OI GPIPRT WPRT INSIMI INSINT INSRET
L15MA LI6CLP LIVCN LIGDC)( LIGDSN LIGLOS LIUPR LI6STR MENU KMViPRT NNWR GEXIT OPENFX
OPENS OPENTR PRIMT PROWIP PRTSTR NWSPRT TRWGE TRIW

PRTSTR EYALDH FILPUT GNXTN GOPTNN INSPOII INSRET LI6GLP LIGLOG LIGSTR
+PRTLOS

~PSORT INSPOR INSRET
+M'AlKOPT

PTRSMI ONtUAE INSINT INSLOS INSPGII INSRE LVG L UENT LVPUW
+CRLV2 FISHMOD FISHSL FISHSi FISUVC WMfIS NDIYOD W OT MR" RJ WAW SU NO

PTR6NR SKY AE INSIXT INSLO6 IN"Fl IISRET LYGLNK LYPENT LMRLN
+CRLVI CRLV2 FISHSU FISHTH NNVISU WWJT OPTDSP THRBSP

PIITNST FLUSH FPUT
+INSRET

PYGENT FSET INSMS INSRET MX1T TRWPU
+CMLY1 CRI.V2 DCRIN DCRIN1 DSPWO EIGLN EXGNV EIG1WRII CIGFUT GTHRSHI LNPRQJ
$RESTC

HOWIA FSET INSIXT IN"PO INSRET OEXIT TWIUT
0.SCAT SCRINI WWRC EILP EIGWY LIGPRT UUIOJ SLTEXD

PvGIW FOEc INSPON INSRET OEXIT PACKU TWPUT

PVPENT FPUTf IN IJISWE
+EIGW'J ELIMEA UASDS UCW~ L2ASDG L2CRDJ L2FSHP SlCRDY S2CRW S2FSHP

PV=FPUT IN"PD INSRT
*aJCAT ELINEA ESETUW INITO UASN LlCRDY L2ASD6 L2CRDV L2FSHP NIIC SICRD S2CRDV S2FSH
+sLTEIS

PYPANFPUT INSMO MWRE ITREAL
+ESENP INMl

PVEVAIL 0O0M MO W=SF CCU HIO CNOW~ EVIAL ERASE ETL SMI BSLhOT INSINI INSRET LI6ZOP
USUSHN UBSTR NE1W OEXIT OPDUX OPENTR PEPAIR PROMIPT TIGET TOW STW TR9 T 1G1

PVSRT FILPUT GOPThH STRON! GTRIP INSINT INSPON DNSRET PACKI SU2P
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(WHO CALLS VW4OM 'V' MEANS 'CALLED BY' LINE INDICATED)

PI MLB
RAN+RDTS

RANK CDSD4K CMGCDS CMT1 DIGRON DIPROE DIPROH PJ9ROE ERASE INSINI INSINT INSRET MENU GEXIT
oPEjqX PROMT RODCLS RODISP RSORTA RSORTD TRWE TRIIPIJ

RCTNGL IN"PU INSRET LINS
4'CLSCAT DRAiWDY MEAII2 NOMC OTDSP PRTIDX ZOM2S

RDISPLAY CLOSVX CISCAT CIIDISP CMGCDS CNGOTH DISKC ERASE INSINI INSRET MEIIJ MICMAC OEXIT OPEJE
TRMPUT

READS WSGET FPUT

REARR FIXKLV SARD SNXTVD INSPOM INCRET SBIR$IC TISCAP TI6COP TIGNAM TIPCAP TlPCOP TJPNAM
+DDATANOID DEC

REASNIED CHARR L01 I0 CHGOTH 0185CM EOUALA ERASE GETST INSINI INSRET LEMG IGINOD 1160CN LIPCOP
LJPKCN MENU OEXIT OPENFX OPEXTR PROMPT TRMGET TRMPUT

REDRAW CLOSF CMSSCN DIONDI DISMAX DVGVEC EXTIST D(TLST INSFLT INSINI INSINT INSPUN INSRET LINSEG
MARK O[lIT OlPMF RXIT RYINT SCATR TEXT TRMMU

REDVEC IN"PO INSRET
4TRANSTR

RELUN TRHPUT

RENAME tORENAM

RENAKfl DELETR INSM4 INSINT INSLOS IN"PS INSRET ILLENT LLPENT LLSRCH OCLOSE OHOV OFEJX ORENAN
TLGENT TLIM TLSRCH TRMPUT

+CWMNO CRANOTS DDSUBSTR DTRENAME LTRENAME

REPROJECT CBS0HK CLOSFX CLOSTR CISCAT OEM C SL10 CNGOTN DISBC DSPROJ EIGPRT EMUI. ERASE SCLIST
INSINI INSINT INSRET LISCOP LNIRO MENU MICMAC DEXIT OPENFX OPENTR PROMPT SETOPT SITEIG
TIGCWP TIBET TIGNAM TRIIGET TRIWPUT

RESTRUVC CINOD CLOSF CMNCO DISSI DSCVM~ DVVC ERASE EVlSP EV2SP FIXKLY SNXTAN INSINI INSINT
INSRET ANM O[lIT WNTIW P'JGENT TISCAP TISHAM TIPCOV TIPHN TMPUT TVGVE TVPVEC UIRSTR

ANGLAP FILPUT JNSFLT INSINT INSPM ZNSRE WNTN PACXD TMPXRD TMFXVT TRMFIJT rVGVEC
+PRTDS

ROKILS 01GR0 EGUM.A INSPGN INRT

RODISP CNGSC DIGROC UIEOM DIOI EUM.A ERASE INSINT INSPS INRET PROMPT TEXT TRNET TRMFUT
WRTNOV WRTOS

+lSatHEAS mm~ 5CTHEAS UNION

ESOTA INSFLT IIPN INGRT TRWT
+RN UNION
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OLPAS PROGRAMt CRS REFERENCE LISTING - D
(WO CALLS WON, M+ EANS 'CALLED IY' LINE INDICATED)

RSORTD INSFLT IN"Pl IJISRET TMiNT
+DSCRHEAS RANK UNION

RSTORE EQUALA EYALUB SLOWO IN"PS INSRET LIGDSN TISCOP TIBET TRIF JT TVSHD TYOVEC 1VPND TMPAD
+LOGEAI

RXIN IRSFLT INSINT INS"O INSRET
+EXTIST OMTST RERAW

RUINT INSFLT INSINT IN"PI INraT
4EXTIST EXTST REDRA

SICRDY CLOSF CMGCBS CHGOTh CRPROJ DIPH~DI ERASE INITB INSINI INSRET MENU HIOIAC OEIT OPENFX
WOO ROP PYPEN MDR TIGCOP TIBET TRKGET TRNPUT

S1EIGU 0..MF 0.OSTR CMSCBS DOMT DIPHUT DSPR0J EISNPY EIGPRT ELIEA ERASE INITD INSINI IHSRET
MENU MICMIAC OEXIT QPENFX OENTR S.TEZO T16COP TIBET TRW~U

sSIGC FSET INSPSII IHSRET GEXIT TRW
+MACROP KICROP PRT lOX

SimR FGET IWOPC INSRET OEXIT TRNPUT
+CNTISP

SvKl FPUT INSPO INSRET
+CKIrSP

SimHO mnU INSPOM INSRET
+CNTlsp InnJ

SMCDY 0.OSF CSCAT OIGCDS CNGOfl CRPRO DIPHBX ERSE INITO INSINI INSRET MENUJ 0EXIT OPENFX
OPEN1 PROMT PWENT PYPHD TIBCOP TIBET TRWGE TRVPU

S2EIGY 0.,MSFX AT 016WT VIPBI BMWR EGN EIWPRT ELIMEA ERASE WNTD DIMII INSET MENU
OEXIT OPE3EX OPENTR SLTEIS TIOCOP TIBET TRMPVu

S2FHPS MW L S CAT CNGCBS OcRIN DIPHII BMWRO ERASE INSINI INSIXT INSRET ANM MODDS
OEXIi OPENFX PWCENT PYPHDR TRMUT UIS2FS

SAYNAT CHWL CIJA GNSAE I=O INSINT INSPO INSRE LENGA PROMPT SNOII SIL46L SM60 SWENT
SNPII 9"PJU SMPMS mIGET TOMT

+EIGNXFR NGRRN

SSUPHC INOZNT IN"PO INSRET SUMC TIBCGP TISM~ TIMU TIGHN
4DVEC NOJEC EANR

SCALRET 0CSTWX 0.SCAT M6TN 01601 DIVMA DIPIII D1PMAX PHDIR INSINI INSINT IMSRET MENU MICMAC
a=li W9M TWU

SCM.ZI 0.oSx canGC BoTUID Blow INSFT INSINI INSINT INSRET MEN OEXlT OPIW TRMflIT ZOM1SP

SCTDIENT DIGB 1 6DIIIX DIPMX D'JGHD N BYJC 'P1IR VJEC INSFLT INSIXT INSPON INSRET MARK
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r ~(WHO CALL.S WOMt ' WIAS 'CALLED BY' LINE INDICATED)

SCATR
+CLSCAT OPTDSP

SCATR INSVLT INSINT INS"l INSRET
+CLUS CNT1SP REDRA SCAT

tS EARCli EQUALS FCGENT FCSHD
+ORAT DREW

SELW.S EQUALA INUM) INSLN3 INSMl INSRET TOWGC TOWPU
+DIATANOD RU PRTDS SLPAIR UICNNU UICRLS UILASD UIS2FS

SELECT CLOSFX CLSCAT CAGOTH DISHDI DIPENT EGUALA ERASE INSINI INSINT INSLOG INSI MENU NICKA
OBTCLS EXIT CFEIFX TRNF'UT

SETDS CHGOTH OCVDS ERASE FLUSNT INSINI INSRET LENGA NEEW OEXIT OPEJF OMETR PROMPT TIGET
TIMMD TISRCH TLSRCH TRWGE TRIIPUT

SETLOG CLOSFX CMGOTH CMPLOG ERASE INSINI INSINT INSRET LOLTRE LISCOP LLSRCH MEN QUIT WenF
OPENTR PROhPT TRW6E TWIJUT

SETOPT CLOSSK CHGDIR CMPOPT EQUJALS FGET INSCIR INSINT INSPSH INSRET OEXIT OPENUL TR1F T
+DM~IEAS FISHHOD FISHSU IKITD LSETUP MENU MOVEC NAIIELOG OPTINJID REPPOJECT
+SETUP TIESHNOD

SETUP CNCDS CMGLOG CHGOTH EGUALA GCLIST GETLST GLONOD INSPSM INSRET LIGDSN LIPCOP LIP.DG OPENTI
PROMPT SETOPT TIGET TIGNAM TRWGE TAMPUT TVGHDR

+FISHER LIASDS LICRDV IEIGY L2ASDG L2CRDV L2EIGV NMY NSTKIR UILFS

SINGLE EVALU8 GLONOD INSPGR INSRET LISCOP LIGDCN TIGET TOM UILGE3 UILGE4
+LOEM.L

SLCTMEA COI CJIGCDS CIIOTH DISROC DIGRON DIGROI DIPROI ERASE INSFLT INSINI INSINT INSRET MENU
GEXIT OPENFX PROMP T RODISP TRWGE TRMPUT

SLPAIR GLONOD INSINT INSPOM1 INSRET SELCLS TRHP IT
+UIL2FS

SLTEIG CHGOTH DIPHDI INSPOM INSRET PROMPT PVGHDR P'JPHDR TWOGE TRMPT
+LIEIGY L2EIGY REPROJECT SIEIGV S2EIGV

SMOENT FOET INSPSM INSRET (EXIT TAMPUJ'
+NATXFRN HTRXDP

SMGwI FSET INSPSM INSRET QUXIT TRMPU T
+GNSIIAE MTRXDE MTRXUP KTRXEN MTRXLI SAMIT

sm"I FGET INSPSN II4SRET QUXIT TRIFUT
+GNSHAE NTRXDE MTRXEN SAYMAT

SHMS FSET IN"PI INRT GEX1T PAOWV TRMPUT
+PATXFRN MTRXDE NTRXDP MTRXE HTRXLI LA4WAT

SNPENT FPUT INSPM INSET
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OLPARS PR06RM CROSS REFERENCE LISTIM6 - D)
(WHO CALLS WHOM# M+ EANS 'CA.LLED IV' LINE INDICATED)

*NTRXE SAVMT

S*H~DR FPUT INSPO INSRET
tooN 6NSWA 9MXD HTRWE SAVMT

FY"PUT 1NSP IWAT
+6NS1E RTRXDE KTRXEN SAMT

SM?NS FPUT D"IPG INSRET ITREAL

SORT INSGI INSRET
+EI61P

SU1SP GTRONR INSFLT INSINT IWWSPSN 1W
+EVALUB OPtT

SU25P STRON! GTRWN INSINT INSPSN IWORE
$E'4ALUB VIMR PUSPRT

SUNK1 INSFLT INSIXT !NMS INME TISCOP T16CMl T!6191 TIPCOP TWPCO TIPffi
+CRANDTS SBUMI

SWPISH4 GTRGN! INSPO INStET

+EWJLUB 1R

TIDSP 0966M ILRG EGAAAS ITRGNR INSS INSREr ISSHV RJC RHTPRI

TEX +LClTDRAO MAW0 MIOHLGT ENU NEIK OIJEX WHT PWOIF REDFAT DISP TWE TIGNA

TISCOP TIMT ZW6 N S TO TEXI TIJIPUTWR

THCSWDM MOM10 OADS MMS 3T r d EXFR SUMTR SHEflh PAKCM 6TR 6TSLOXFRNS NI IN

+NIUSR N=OC M OXDT0011 PRTDS RAM RESTRUC TISRC2H TRANSFRI9 UlmUI UNIWID

T1SKO FOET IN"PO INSET OEIT TRWPUT
+ArIV ADUPM N1"N WPEND CLFYMP WIODE amIO cowU CRANI URVl DCRIKI DoomSI
*DSEREA DSPOW M EWLNN F!XKLV FXLTM? 61.0100 WOTAN L2CRDV L2E1P1 LCPRO LMW
41099 LOGHK C I NANRS IEASXFRR NNSTW NOVEC iWIELOB WNASS NV"O ODTW OPTDSP
+PENW PEPAIR REAR REPROECT RSTORE SICROY SICISY S2CRDV S2EIGV SPtFNC SUIIIC YJWS
*'TUANSFM TRESTR UMBtI UICRL6 UIL6E UIRSTR
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WHO CALLS ii4jdi p MEANS 'CALLED BY' LINE INDICATED)

TIGCO') FGET INSPR1 INSRET OEXIT TRHPIJT
+ADDKCV AD"PCII PYCV CORMAT COYMAT DCRIK1 DVEC EIGNPY EXFRiI MKCIIB HAMJ~ NO'C OMUS
+ROPCON XXFRM SBUPMC SUDIINC TRAMS"R

TIGET FGET INSPG11 IHSRET OEXIT TRNPUT
+CLFYKD CIIPNOD MRANDTS DDATANOD DDSUBSTR DWATREE MOMIfA DVEC ESETI.FI+EVALHN EXFRM FILEOUT FXLTMW VAOIB KNWUG HEASMFf RODINI AMGC WAILOG MkVkI NJMID
+NORIIXFR1 NXFRK 0OI OPTI&tJID PRTDS PEVAA. REPWOJCT RSTORE SICRN~ SlEIGY
+S2CRDV 92EIGU SETDS SETUP SINGLE THRESIND TRANSFRI UIAPND UICIIH UICRLS UIRSTR

TIGHDR F6ET INSPSGi INSRET OEXIT TRW9U
+ADUPCH CRANDTS DDSUBSTR DRAWTREE EVAIJ FILEDUT FXI.Th' GBRD GNXTAN LCPROJ KAI(CMB
+WM~(RG NOVEC ODTDNP PtTDS S&M11 SUTDS THRDSP UIAPND UICJIND VIRSTR

TIG11 FGET IN"PO INSRET OEXIT TRI*UT
+ADDMCV ADUPCM VOPYNN DCRIM1 DSCRNEAS DSPROJ DYEC DFRM FISHSU L04WO LNWO WACMB
+WMNR MISTDV IIHVCD NOVEC NNVBSU WHNAN HODWN1 HXFRN SBtJPKI SUDHNC TNRDSP TRAHSFRX
+UILASD

TIGNAII FGET INSPGII INSRET OEXIT TRMP JT
+CIWIOD CREVAL EYALM4 FX1WM GDSTRC 6LONOD SNXTND 6TSLOT LCPROJ LNPROJ WX1CHD KAKIRS HODDFS
+MODIXI NWEAR NNSORT ODTDOP OPTDSP OPTIILNOD PE)OIV PEPAIR REAR REPROJCT
+RESTRUCT SETUP THRES)OD TISRCH UICHND UICRLG UIRSTR UNIWID

TIGVAR FOET INSPGH INSRET GEXIT TRMPUT
+DSCRI1EAS NHSTDV NURMFR

TIME +I1RTNOM

I IPCP FPIJT INSPSH INSRET
AOWN MLNODE CRANDTS DDSUBSTR EXFRJ FILEIN MAICNI HAMG NASXFRM NUEA *W~)T

+NODCOM NXFRM REARR TRANSMR

TIPCOP FPIIT INSPON INSRET
+ADDNCV ALHCPN MLNOE CMIkD DDSURSTR DVEC EXFR FIXKLV WAIND MAKCHD MUM
+NEASXFRI PHEAN NNSORT NODCON NXFR REARR SUBIINC TRANSVRM

TIPCOV FPIJT INSPOR INSRET
+ADDICV COPYCY MRANTS MVC CMVR FWNCO IKCKB NAKM NEASXFR NOEC NNEAN NNSORT
+NXFRM RESTRUC SUBtWd TRANSFRA

TIPET FPIJT INSPU INSRET
+CRANBTS EXFRN FILEIN GAMDN GNXTAN ?tMCII IWMG HEASXFRII W"AI NNSGRT ICFR
*TRANSFRH

TZPNDR RPUT INSPOR INSRET
4OWMITS EXFR FILEIN GARIN 6NXAN RACHB M1OIM REASXFM W"EM NNSORT NMR

TIPM9 RUIT INSPOR INSRE
+ADM C PIYRN CRAITS MVC EXFRN FNC MMCII 1WWG IEASXFR OWEC SMAN NNSORT
fNXFR RESTRUCT SUSKN TRARMIS
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CLFW~ PROGfWM CROSS REFEECE L:sTIN6 - D
(NHO CALLS WdHON, H+ EANS 'CALLED By' LINE INDICATED)

4+LtCPN CIWDE COMIQu CRANDT5 DDSUBSTR ECMR FILEIN WCAD 1AAMQR WIASXFRA W
+MWSRT IWcRI RL* TRANSFRII

TISRVH EGUALA GNXTND INSWN INSINT IM06O IN"?S INSRET TIGCAP TI6M
+DDSUBSTR DAWTREE 97TO UIAPN UICJ9ID

'TLGENT FOE7 INSPGl INSRET OEXIT PACKU TRI9PUT
+CREATR DELEM LISTREES RENN TLSRC1

TLGND FSET IN"PI INSRET DEOIT TRIPUT
+CREATR ODATATREE O6ETR LISTREES TLSRC

WLENT FPUT INSPS INSET ITREAL
+CREATR DELETR REIMMT

TLPHDR FPUT IN"P~ INSRET
+CRATR DELETR

TILSRMi IiR INSINT INSLOG INSPMl INSRET TL~ff TtSHDR YALUEA
+t*Q C2EATR DELETR DTRWW VETREE OPENTR PRTDS RENAN SETDS UIAPND UIND
4VDMR UIXFRH USRI01

TmPXRD FSET INSINT INS"S INSW E XIT TWAPU

TH9XUT FPUT INSINT INSPU INSRET

TRMAJP" AD"CI MWC) CLOSF MLOMi ONGCD MlGTN W= COLAPS CREATR DI1RG DIERGI ERASE MW
IkSOR IESFRT INSINI INSINT INSRET HEMI GMT OPENFX OPENTR REXC TISCAP TIMCU TIGCO
T16ET TISMN TIPCAP TIMVO TIMVC TIPET TIPIIIR TIPHN TIPWAR TRNWU T'JGVC WPI4 TWWC

TRESTR FILPUT D"PO INSET TISCVP
+PRTDS

TRNET +BINWIDTR WNEX? C9EFMLT CIP CLFYND CHINIT CRANDTS CREVA CSCALE DDATATREE
+DDSUBTR NACTREE X.UITR DRAWL06 DRATEE OTRENANE MVC EIGPRT
+CLINEA FILEWUT FISHNOD FIWNH FISWJ GETPR GETSTR 6THRSH HELP? MWSiS UCRDV L2CRD'J
+LTRENAME mAlTETREE NATRIX IVTXFM KICIIAC HODINI NTRXDE, KThW WTRXEN NAAELOS NEVAL
4MWMS NiVT WWWJ NliO MASS OIFGCN OBTCLS ODTW 011DH? ONEME OPTOS? OPTINUID
fJW PEPAIR PRECPT PRTDS PRTZI PRTLOG PIVEVAL RANK REASHNIE REJUA.CT RODIS?

*SICRDV 32MRW SAVNAT saw~L SETDS SETLOG SETUP SLCTHE AS SLTEG THROW THRESWIOD
+UWI UICKND UIDCNS UI6NO UIL2FS UILASD UILGEI UILSE2 U1LGE3 UILGE4 UILGE3 UILGE6 UIIDR
+UIRST UIS2FS UIXFRN UNION USRIOT ZOPiS? ZON2S

TRNWT +ALLVEC AHING AlpPEN IIUM BDEIP CDFULT CDISPLAY r NIiS CI?
+aZYM CLOSIL CLSCAT CullS? 0CIIC COLOG MHOT MuGTH CHMO CHIN17 OID CIM CNTISP
KOHNOD MWT COVHAT CRANDTS CREATLOG CREATR CRMW CSCALE DIWY DCRIMI ICRIX2

46DATAND IDATATREE DDSUISIR DELETR DI6CIE BIGOM DIGDC DIBEFS DISENT 1161411
+DIGNA DIGNAN DIGROC DIPIA DIPWAM DISPCL BLOGTRE DIREGN DISUITR DEANINU
+DRAMAO DRANTREE DsCR"A ITRE)WE mmE PDR DJrim DVGW Dyp'J
+EIWMFR EIWRT ELIFRE ELMJE ESETIF EVNA CXFmI FCGENT FCW1DR JFCTOPN FSET FILEIN
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4FILEOUT FISHER FISWIOD FISHSU FISHTH FISHUC FLUSHO FMNCOY FPT GEN GETFID OTHST 9EOTT
+GETPR 6ETVEC 6LSTRC GOPTNH 6THRSH HELP RSGIID hSGRC IDX IN lTD INS0H INSDI. INSFIT
+INSSP INSINI INSINT IWW) IN"PI INSRET INSSET INTENSIFY LIAS0 ICRUDV LIEIGV L2ASD6
+L2CRDY. L2EIGV L2FSHP L L16CAP LIGCLP LIGCNH LIGCOP LIGDCN L16USH LIGENT LIGLIG LI6WR8
4LI6STR LISTLUGS LISTREES LLSEWf U.6NDR LOGEYAL LSETUP LTRENME LYGEirr LYGHI

*+LV6LNK MACROP tiWCii IIAKETREE MAKIIG .. JPT MATRIX ?IATXFM MEANI HEASXFRA MENU
+tiICHAC HMO MNSTDV NECD HODF S HODINI MOVEC MTRXDE MTRXD NTRXEN NTRXLI NAWELOG KNEVM.
+#MV NMwSU JOWD NMQOPTi NM VRJT NMOD NNPASS NODC3M NORFRM INtSTNIR NXFRM MEN
+ODTCLS OCLOSE OCRAT OMLET ODTDMP OEXIT OLTIMV' OWE WNEVEC OPENFX OPENTR OPTDSP
+OPTIILNOD ORENAMi PAIRL6 PENNV PEPAIR PRECPT PRIMT PROJN PROMPT PRTCN PRTDS PRTIDX
ftTLOG PiJ6ENT I-"6HDR P4JSNAK FVEYAL RANK RDISPLAY REASNME REDRAV RLUN REMN

+REP'OJECT RESTRUCT RNGLAP RODISP RSORTA RSVRTD RSTORE SICROY SIEIGY ShGNC SIMHD
+S20.W~ S2EI6V S2FSNP SAWAT SCALRET SCALZM SELCLS SELECT SETEIS SETLOS SETOPT SETI SINGLE
+SLCThEAS SLPAIR U.TEIG SIISENT SOWND SWGUI SIGMS SUNCH TJDP T)ESWO TIGCAP
ITIGCOP TIM~ TIBET TIGHDR TIGMN TIMNM T15VM TLGENT TLIMD 7MXRD TRMISFRM 1VGLOIG
+TVGWC UIAPND UICMND UICRL9 UIGNOR UIL2FS UILASD UIIGEI UILGE3 UINOBR UIRSTR UIS2FS UIXFRM
+UNION USRIOI WRTNON WRTODS ZOKIP ZONM

TVGHDR FGET INSPOM INSRET
+APPEND CLFYMD CifliOD COPYVC DDATANOD OLSUBSTR DYEC FISMOD MODINI NAMELOS NNEVM.
4NMWIOD OF'1IINLMOD PNEVAL RSTORE SETUP DTHESUIOD UIRSTR

TVGLO6 F6ET INSINT lNSPM INSRET DEXIT TRHFUT
4FXLThP

TVGVEC FSET INS"J INSRET DEXIT TRIWT
+ALLVEC CLFYMD CWINDOJ ONOD COPYYC £RANDTS CRE DSCRMEAS DSPOJW E EXFIm FILEIN
+FILEOUT FINCDV LCPRGJ LNPROJ LOGW L061KHC AKCIIU MAM~ MEASXFRN N~KEC NAIIELOG NmmyE
+NNMNCV NWASS NXFR ONE'JEC OPTDSP PeWI PEPAIR RESTRUC MNAP RSTORE T1RDS
tTRANSFRM UIGE

TV'NDR FPUT INSPGJI INSRET
+APPEND CLFYhD CIIPMOD COMMOD COPYW C RANDTS DDATANOD DDSUWSR DVEC EMFJ FILEIN
+#AKCM8 HMR MEASXFRK NAMELOG NOIAN NNSONT NXVRN RSTORE TRAWSFRM UIRSTR

TYPLOG FPUT INSINT IN"PS INSRET
+CLYMD CMPMOD CREVAL FXLTMP PEN PEPAIR RSTORE

TVPVEC FPUT INSPGN INSRET
tCNNW 1  COPYK C RANTS DYEC DOWR FILEIN FWW~D SETYEC MAKCMS HAKMS MEASXFRMh MWE
+NAMELOG NWEAN NNi9ICY WNASS NXFRM RESTRUCT TRANSFR

TYPE INSCHR IN"PG INURET VALUEA
tIDCHE

UIAPND OWES C1.OSFX EGUALA INSINT IN"PS INSRET LENGA LULNOD OPEJE OENTR PROMPT TI6CVP TIBET
TIMHI TISROI TLSROI TRMGCT TRMNPT UNIOND

uICMND ClWL CHIEMS CLOSFX EGUALA INSCHR INSINT INSLOG IN"PS IN90E LONU IGIOM OPEJEX OPENTR
PROMPT SELMLS T16CAP TIBET TIGHIJO TIGNAI TISRCH TLSRCH TRWGE TRNPJ UNIOAN

u~lms CLOSFX CLOSTR CMGCI6 CNGLUS CWGT DIGOTH DIMI DIUNDI EQIJALA EYAIJ GCLIST INSINT IF"PU
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OLPARS PROCRAI CROSS REFERENCE LISTING - D
(WHO CALLS WIiOMP 'V' MEANS 'CALLED BY' LINE INDICATED)

ESflGZALNa
INSRET LIGMLP LIGICOP OPENFX OPENTR PROMPT SE.LS TISCOP TIGET TIMMI TROW~

tCREATLOG

UilClm IN"PG INSRET PROMPT TRIIGET
*DS~lRMEAS

UIGNOR EQUALA IN"PI INVE PROMPT TRNGET TRIMtIT
+KMS NIUBSU HNO~D

UIIXFS cLOSFX MLOMT CWHh ELIMA lNITD INSINT INSLOS INSS DOSET OPEJEX PROMPT SETUP SLPAIR
TOWE Tflfl

UILASO CHGOTH DISTEU ELMNG EQUALA ERASE GLONOD INSFLT INSINT IN"PO IN9ST LOGM~ PROMPT MECL
T16NN TRWGE TRMPUT

+LZASD6 L2ASD6

UILGE1 ERASE INSPGH INSRET PROMPT TRMGET TRMFVT
+LSETUP

UILGE2 IF"PO INSRET PROMPT TRMGET
+LSM1

UILSE3 EQUAI.A ERASE INSFLT INSINT IMU INSET PROMPT TI6COP IRMSET TRIMtIT TVYEC
+SINGLE

UILSE4 EWJALA INSPGH INSWE PROMPT TRNGE
+CLFMD CiFNOD SINGLE

UILGE5 EGUIA IN"PS IMS PROMPT TOWE
*cMPMOD

UILGE6 EQUiLA IRN ISET PROMPT TRMGET
+OIPIIOD

1111113 MLOM EQUALA INbP INSET LGLTRE OPME PROMPT MWRO TRWGE TRWT

UIRSTR 0MWL MO.SFX OIGcr CWGOT MTNG DISKC DIGMDI EGUALA ERSM INSINT IW"~e INSRET LENCA
LSLNOD 08TCLS OP9IF OPENTR PROMPT TIGCOP TIGET TIMSI TIGNAM TRHGET TRWPJ TNOWD TWIIDR
wUNIN

+RST

UIS2FS CLOSFX MO0TH ELIMEA SLOD INITI INSINT INSPU INSWC OPEJIFX OPENTR PROMPT SELCLS TIBET

91"U EIAI M0VS INSPON INSET LOLTRE PROMPT TLSRC TOWCE TRMFUT
+ESCW IATXF NIAM IINXFR TRANSMR

UNION "p,0I CsCOS cram~ DismU lisRoI DIPROC DIPRUN DIPRI DYrw ERAm MNINI INSINT INSET
HENU KXII OPMf PROMPT RODISP ASORTA RS0RTD TRWOE TRMUT

UNISS EGUALA OUXTI INSINT INSLOS IN"PS INSET TISCAP TIUNA
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I (W8D CALLS Ui4WM, 'F EANS 'CALU BY' Lift iNDLCAILD)

+DDSIJBSTR UIAPNQ UICIINO UIRSTR

USRIOI EQUAA FLUS4T IN=O4 INSINI 1119106 11161 IMSE LOLTRE OPENS PRORPT TLSCH TRWGE TRIIPUT

I VALID +ODTDIIP

VALIIEA +EDIMLA LLSRCH TWOC TYPE

J VALUES +CIP EMK~S HELP LESS

Y CREAT +OPENS

VOPEN OPENS

WRITED +CLOSBL FBET FLUMi FPUT 01109E OWXT

MRTWOW DATE 1111911 INSRET TIME TOMIJ
+CLFYND CLSCAT CEAL DRAULOG WAMATE LISTLOSS LISTREES NICHAC OPTDSP RODISP
+THRISP

VRTUDS ONGDS MIGO 1S00 11161 INSWE TEXT TMW
+INAC RODISP

XFORM WIAS"FR

ZDISP CIIGTH DIPHDI DIPHA OWI4D EGULA ERASE IHSFLT ZHSINT INSPS INSRET NICrlAC PROHPT TRWIiE

i +SCALZM

ZON2SP CISCAT C11OTH DIPHOI DIPMAX MMHD EVUALA E~a S IN11 INSFT IRSPMI II(SRE P T RCI1161
TEXT TRW GT WJPUT
+SCALZN
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